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SECTION  X 

INTRODUCTION 

This  report  contains  the  test  procedures  end  the  results  of  the 
structursl  proof  test  program  for  the  U.S.  Army  XV -5 A  Lift  Fsn  Research 
Aircraft.  Part  A  of  this  report  describes  the  detailed  test  procedures 
followed  while  the  test  results  are  contained  in  Part  B. 
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SECTION  II 


SUMMARY : 

''The  detailed  static  test  procedures  described  in  thid  report  cover  the  23 
proof  tests  and  the  one  ultimp^e  test  to  be  accomplished  on  the  XV-5A  aircraft. 
The  procedures  include  airplane  support  systems,  loading  arrangements  and 
methods  of  load  application,  along  with  detailed  load  reacting  structures  and 
load  cylinder  arrangements.  Tables  are  presented  by  which  load  cylinders  may 
be  calibrated  prior  to  each  test. 

Instrumentation  details  are  provided  shoving  location  of  both  strain  and 
deflection  measuring  equipment  and  times  during  which  specific  measurements 
are  to  be  made.  Data  recording  devices  are  also  indicated. 

The  tests  are  Identified  in  the  Table  of  Contents. 


SECTION  III 


TEST  ARTICLE  DESCRIPTION: 

The  Proof  Test  article  shall  consist  of  the  complete  aircraft  minus  the 
following  equipment: 

1 .  Seats 

2 .  Canopy 

3.  Engine  compartment  doors  (above  and  below  wing)* 

4 .  Flaps 

5.  Fairing  over  parachute  compartment 

6 .  Oas  generators 

7.  Wing  fan  and  duct  assembly,  both  sides 

8.  Nose  fan  assembly 

9-  Nose  fan  louvers 

10.  Pitch  fan  thrust  modulator  doors 

11.  Wing  fan  Inlet  doors,  both  sides 

12.  Electrical  equipment  which  could  be  damaged  during  test. 

13*  Horizontal  tall  Incidence  control  actuator 

14.  Aileron  power  control  actuator 

15.  Right  and  left  hand  tall  pipes 

16.  Pitot  tube  and  air  sensing  devices 
17*  Left  forward  nose  gear  door 

18.  Firewall  which  splits  engine  compartment  at  B.L.  0.0. 

19.  Engine  Inlet  fairings 

20.  Side  panels  on  engine  compartment  above  wing* 

i 

21.  Wing  tip  fairings  (does  not  Include  aileron  tips). 

22.  Starter  bracket  Installation  (143P023) 

23.  Nose  fan  duct  (aft  of  F.S.  214.0) 

*  If  the  upper  engine  compartment  doors  and  the  engine  compartment  side 
fairings  are  available,  they  should  be  installed  during  Tests  10,  11,  and 
16.  * 


The  test  article  will  be  delivered  for  test  vith  shear  loading  straps  in¬ 
stalled  at  the  fuselage  stations  shown  in  Figure  III-l.  Tension  pads  will  be 
installed  on  the  aircraft  at  the  specified  locations  during  the  fabrication 
phase  also.  (Note:  Tension  pads  on  the  main  landing  gear  doors  will  be  in¬ 
stalled  during  test . ) 

The  measurements  group  will  be  responsible  for  installation  of  all  flight 
and  static  test  instrumentation.  Where  possible,  all  internal  Btraln  gage  in¬ 
stallations  will  be  made  during  airplane  fabrication. 

Strain  gage  locations  are  described  in  Table  I,  and  deflection  gage  loca¬ 
tions  are  shown  in  Table  II. 


£»nnc>o 


9M 


Cage  Location 


Horlzonvil  Stabilizer 


Axial  Actuator  Load 


L.H.  Fvd.  Upper  Spar  Cap,  B.L.6  " 

L.H.  Fvd.  Lower  Spar  Cap,  B.L.6  " 

L.H.  Center  Spar,  Upper  Cap,  B.L.6  " 

L.H.  Center  Spar,  Lover  Cap,  B.L.6  " 

L.H.  Aft  Spar,  Upper  Cap,  B.L.  6  " 

L.H.  Aft  Spar,  Lover  Cap,  B.L.  6  " 

L.H.  Rib,  Upper  Cap,  Sta.  501, 

B.L.  4 

L.H.  Rib,  Lower  Cap,  Sta.  501, 

B.L.  4 

L.H.  Center  Spar,  Upper  Cap, 

B.L.  30 

L.H.  Center  Spar,  Lover  Cap, 

B.L.  30 

L.H.  Rear  Spar,  Upper  Cap,  B.L.  30 
L.H.  Rear  Spar,  Lover  Cap,  B.L.  30 


Fit.  Static 
Test  Test 


Vertical  Fin 


Vertical  Fin  Spar  (L.H.  Cap  at 
W.L.  200) 

Vertical  Fin  Spar  (R.H.  Cap  at 
W.L.  200) 


Axial  1-124 


w 


|  Code 

Gage  Location 

Meas* 

No.  of 
Gages 
and 

Type 

Fit. 

Test 

Static 

Test 

Vertical  Fin: 

s-203 

Fwd.  Spar,  L.H.  Cap,  V.S.  Sta 
13.4 

Axial 

1-121 

X 

S-204 

Fwd.  Spar,  R.H.  Cap,  V.S. 

Sta.  13.4 

tt 

N 

X 

S-205 

Center  Spar,  L.H.  Cap, 

V.S.  Sta.  13.4 

tl 

«« 

X 

S-206 

Center  Spar,  R.H.  Cap, 

V.S.  Sta.  13.4 

tt 

II 

X 

S-207 

Aft  Spar,  L.H.  Cap,  V.S. 

Sta.  13.4 

ft 

II 

X 

S-208 

Aft  Spar  R.H.  Cap,  V.S. 

Sta.  13.4 

II 

91 

X 

Forward  Fuselage : 

S-301 

Upper  Longeron,  F.S.  9 1#  L.H. 

Axial 

1-141 

X 

S-302 

Upper  Longeron,  F.S.  165,  L.l 

II 

tl 

X 

S-303 

Upper  Longeron,  F.S.  214,  L.l 

II 

•1 

X 

S-304 

Lover  Longeron,  F.S.  91*  L.H. 

•1 

II 

X 

S-305 

Lower  Longeron,  F.S.  l65,L.H. 

«• 

tt 

X 

S-306 

Lower  Longeron,  F.S.  2l4,L.H. 

19 

«« 

X 

Aft  Fuselage: 

S-401 

Upper  Long.  F.S.  287,  L.H. 

Axial 

1-141 

X 

S-402 

Upper  Long.  F.S.  287,  R.H. 

II 

II 

X 

s-403 

Upper  Long.  F.S.  316,  R.H. 

II 

II 

X 

S-404 

Lower  Long.  F.S.  300,  L.H. 

tt 

1-144 

X 

X 

S-405 

Lower  Long.  F.S.  300,  R.H. 

If 

1-141 

X 

S-U06 

Lower  Long.  F.S.  316  R.H. 

II 

II 

X 

Code 

Gage  Location 

Meas. 

No.  of 

Gages 

and 

Typo 

Aft  Fuselage: 

5-407 

Lover  Long.  F.S.  400  L.H. 

Axial 

1-141 

3*408 

Lover  Long.  F.S*  400  R.H. 

•• 

It 

3-409 

Top  Long.  F.S.  315 

•• 

II 

3-410 

.  Top  Long.  F.S.  380 

tt 

If 

3-411 

Frame  Skin  Fig.,  FS389*7# 
W.L.  90,  B.L.  22.5 

t« 

ft 

3-412 

Frame  Skin  Fig.,  FS  387.7# 
W.L. 113  ,  B.L.  23.2 

It 

•1 

3-413 

Frame  Skin  Fig.,  FS  377*25 
W.L.  119,  B.L.  22,5 

9 

«• 

II 

3-414 

Frame  Skin  Fig.,  FS  377-25; 
W.L.  150,  B.L.  0 

9 

II 

91 

3-415 

Side  Skin  Shear,  W.L.  100, 
F.S.  287,  L.H. 

Shear 

1-121-R3C 

3-416 

Frame  Flanges  FS  287,  W.L. 
B.L.  11.3 

96 

Axial 

1-141 

3-417 

Frame  Flanges  FS  287,  W.L. 
B.L.  11.3 

105 

It 

II 

5-418 

Frame  Flanges  FS  287,  W.L. 
B.L.  15.5 

131.4 

It 

•1 

5-419 

Frame  Flanges  FS  287,  W.L. 
B.L.  15.? 

133.5 

II 

If 

Center  Fuselage: 

Ref.  Dvg  -  143F009,  Sheet 

1 

1-501 

Space  frame  member  8-28S 

Axial 

1-141B 

1-502 

"  "  "  9-28S 

It 

II 

!-503 

”  "  "  25-30S 

II 

It 

1-504 

"  "  "  26-293 

If 

II 

1-505 

"  "  "  9-31S 

If 

n 

Code 


S-506 

S-507 

S-508 

S-509 

S-510 

S-511 

S-512 

S-513 

cc 

-■ 

s-515 

s-516 

s-517 

s-510 

s-519 

s-520 

s-521 

s-522 

s-523 

S-524 

S-525 

S-526 


Gage  Location 


Center  Fuselage? 


Ref.  Dwg  -  14 


Sheet  1 


Space  Frame  Member  25-31S 
Space  Frame  Member  26-31S 
Space  Frame  Member  11-31S 
"  "  "  8-13S 

"  "  "  11-14S 

"  "  "  11-263 

"  "  "  8-25S 

Bulkhead  Frame,  AL. ,  F.S. 214.00 

(1-25) 

. .■■JgBOntiKiag.JSjaaM,  .Lwi  Cap.  (3^-86) 


Bulkhead  Frame,  AL. ,  F.S. 214.00 
(2-26) 

Bulkhead  Frame,  AL.,  F.S. 214.00 
(1-2) 

Space  Frame  Member  10-31S 
"  "  "  4-2  5S 

"  "  "  5 -26s 

"  "  "  3-25S 

"  "  "  6 -26s 

"  "  "  9-133 

"  "  "  10-l4s 

I.  ••  ••  4- 39s 

"  "  "  5-4OS 

"  "  "  9-43S 


mmm 


^  Code 

Gage  Location 

Meas. 

No.  of 

Gages 

and 

Type 

Fit. 

Test 

Static 

Test 

Center  Fuselage: 

Ref.  Dvrg  -  143F009,  sneet  j. 

S-527 

Space  Frame  Member  10-44S 

Axial 

1-14LB 

X 

S-528 

Space  Frame  Member  2-4S 

II 

II 

X 

S-529 

(«  If  II 

9-14S 

II 

II 

X 

S-530 

ft  II  II 

17-35S 

II 

II 

X 

S-531 

II  II  II 

17-368 

N 

II 

X 

S-532 

Front  Wing  Spar,  Upper  Cap. , 
F.S.  214.00  l 

•I 

1-141 

X 

S-533 

V 

Front  Wing  Spar,  End  Stiff, > 
B.L.  24.0 

II 

If 

X 

Code 

i 

Gage  Location 

Meas. 

No.  of 

Gages 

and 

Fit. 

Test 

Static 

Test 

J.3. 

|H7L. 

W .  L.1 

Type 

Wing: 

Fwd.  Spar  Ftg: 

s-601 

L.H.  Upper  Cap 

214.3 

25.50 

5.10 

Axial 

1-141 

X 

s-602 

L.H.  Upper  Cap 

215.0 

25.50 

6.00 

II 

II 

X 

s-603 

L.H.  Lover  Cap 

215.3 

26.175- 

2.00 

II 

II 

X 

s-6ou 

L.H.  Lover  Cap 

215.3 

26.175. 

■3.50 

II 

II 

X 

Fwd.  Spar  Caps: 

s-605 

L.H.  Upper 

214.0 

40.0 

5-6 

!  99 

lrl44 

X 

X 

s-606 

L.H.  Lvr. 

214.0 

40.0  . 

3.6 

11 

It 

X 

X 

s-607 

L.H.  Upper 

214.9 

61.0 

6.0 

11 

1-141 

X 

s-608 

L.H.  Lvr. 

214.9 

61.0  - 

4.0 

11 

II 

X 

s-609 

L.H.  Upper 

226.0 

6.7 

N 

II 

X 

J  s-610 

L.H.  Lvr. 

226.0 

3-5 

If 

II 

X 

Fvd.  Spar  Splice 

S-611 

L.H.  Upper 

232.9 

9 

6-3 

H 

II 

X 

10 


S-612 


S-613 

S-614 


S-615 

S-616 

S-617 

S-618 

S-619 

S-620 

S-621 


S-622 


S-623 


S-624 


S-625 


S-626 

S-627 


S-628 

S-629 

S-630 


No.  of 

Gages 

and 


233.31112.9  1-2.7  I  Axial  1-141 


R.H.  Upper 
R.H.  Lower 
Fwd.  Spar  Web: 


L.H.  Lwr.  Lug 


214.0  40.0  5.6 


1-144 


28.8  1.7  Shear  1-121R3C 


Rear 


L.H.  L 


L.H.  Main  Rib: 


Front  Spar  Attach., 
upper 

Front  Spar  Attach., 
lower 

F.S.  attach,  L.E., 
upper 

F.S.  attach,  L.E., 
lower 

Web  at  F.S. 

Web  at  R.S. 

Rear  Spar.  L.H. 


Ftg .,  upper  cap 


Pace  39.8  1.0 

of  59.0  1.10 

Web  88.5  1.35 

L12.3  1.8 

_  39.8  1.0 


97.5 


1-124-R- 

1-121-R1 


1-124-R- 


235*0  LOO. 75  8.2  Axial  l-l4l 

235.0  |L00. 75  -4.9  ••  » 


1-121-R3C 


1-141 


Ftg.,  lower  cap 


II 


II 


Code 


S-632 
S-633 
8-6  34 
S-635 
3-636 
3-637 
S-638 
s-639 

S-640 

S-641 

S-642 

S-6U3 

S-644 

S-645 

3-646 

S-647 

S-648 

S-649 

3-650 

S-651 

S-652 

S-653 


Gage  Location 


F.S4  B 


Upper  Cap 
Lover  Cap 


297.2 

296.8 

297.5 

2i>7.0 


Upper  Cap  297. 0 

Lover  Cap  " 

Upper  Cap  296. 5 

Lover  Cap  " 

Upper  Cap  " 

Lover  Cap  " 

Splice,  Upper  Cap  297*2 
"  Lover  " 

Rear  Spar,  R.H. 

Ftg. ,  R.H. ,  Upper  296.5 
"  "  Lower 

Rear  Spar  Weba,L.H 
Top  * 


29.0 

29.0 

29.0 

39.6 


296.5  61.0 


W.L.O. 

Bottom 


Rear 

Face 

of 

Web 


99*0 
100.2 
111.8  6.0 
112.5  -2.3 

39.6  5-6 

"  -3.4 

29.0  3.2 

"  1.5 

If 

30.4 
39.6 
57-5 
100.25 
112.3  1.8 


Meas. 

No.  of 

Gages 

and 

Type 

■ 

Axial 

1-lUl 

9t 

II 

N 

II 

•t 

1-JM 

ft 

II 

»• 

1-lUl 

II 

II 

II 

II 

II 

11  i 

•1 

•1 

It 

II 

II 

1-144 

II 

II 

Shear 

1-121R3C 

II 

II  | 

II 

II 

II 

II 

n 

1-124R3C 

ii 

1-121-R3C 

11 

II 

ii 

II 

1-124R3C 

Static 

Test 
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TABLE  II 


Deflection  Gages 

The  following  list  defines  the  deflection  measurements  which  will  be  made  during 
the  tests  indicated.  The  measurements  will  be  made  through  the  use  of  autosyn 
units  which  will  be  supplied  by  the  Convair  Test  Facility.  Unless  otherwise  speci¬ 
fied,  all  deflections  are  referenced  to  the  floor  of  the  test  building. 


2 


Test  #1, 

Nose  Landing  Gear  Door  &  Unlock  Mechanism 

Deflection  Gage  Location 

Direction 

D1 

F.S.  87. 0,  B.L.  0.0,  Adjacent  to  N.L.G.  door 

Vertical 

D2 

F.S.  88.0,  B.L.  0.5R,  Forward  inboard  corner, 
forward  N.L.G.  door 

Vertical 

D3 

F.S.  Il8.5>  B.L.  0.5R,  Aft  inboard  corner, 
forward  N.L.G.  door 

Vertical 

D4 

F.S.  119* 5>  B.L.  0.0,  Center  of  forward  edge, 
aft  N.L.G.  door 

Vertical 

D5 

F.S.  119- 5>  B.L.  8.5R,  Fuselage  skin  adjacent 
to  forward  edge  of  aft  N.L.G.  door 

Vertical 

Test  #2, 

Elevator  Test 

DIO 

Rear  spar  horizontal  tail,  B.L.  18.0 

Vertical 

Dll 

Rear  spar  horizontal  tail,  B.L.  53.0 

Vertical 

D12 

Elevator  hinge  line,  B.L.  18.0 

Vertical 

D13 

Elevator  hinge  line,  B.L.  53-0 

Vertical 

Dl4 

Elevator  trailing  edge,  B.L.  18.0 

Vertical 

D15 

Elevator  trailing  edge,  B.L.  53-0 

Vertical 

Test  #3, 

Nose  Landing  Gear  -  Ground  Turning 

D20 

Nose  wheel  4xle  centerline 

Lateral 

D21 

Back  side  (centerline)  of  N.L.G.  oleo,  W.L.  71.0 
with  gear  extended 

Lateral 

Test  #4, 

Nose  Landing  Gear  -  SDringback 

D30 

N.L.G.  axle  centerline 

Longitudinal 

D31 

Front  side,  N.L.G.  trunnion  at  F.S.  136.5#  W.L. 
74.0,  B.L.  7-5 

Longitudinal 

D32 

N.L.G.  oleo  -  drag  link  Joint,  W.L.  59*5  with  gear 
extended 

Longitudinal 

Test  #5, 

Forward  Engine  Mounts  -  Bulkhead  214 

D40 

Top  fuselage  F.S.  214,  W.L.  163,  B.L.  11. 5R 

Vertical 

15 


Location 


Direction 


Deflection  Gage 


D4l 

Top  fuselage  F.S.  214,  W.L.  163,  B.L.  11. 5L 

Vertical 

D42 

Lower  fuselage,  F.S.  214,  W.L.  72,  B.L.  0.0 

Vertical 

Test  46.  Wina  Fan  Forward  Trunnion 

D50 

Back  of  load  fitting  STW-0001  on  centerline  of 
fan  trunnion 

Longitudinal 

D51 

Bottom  of  fitting  STW-0001  on  centerline  of 
fan  trunnion 

Vertical 

D52 

Upper  spar  cap,  front  spar  at  B.L.  25. 0 

Vertical 

D53 

Upper  spar  cap,  front  spar  at  B.L.  25. 0 

Longitudinal 

D54 

B.L.  0.0,  W.L.  100,  bulkhead  214 

Vertical 

Test  #7.  Wina  Fan  Fore  &  Aft  Trunnions 

d6o 

Upper  spar  cap,  rear  spar  at  B.L.  25.0 

Vertical 

D6l 

Bottom  of  load  fitting  STW-0002 

Vertical 

Test  4Q.  Aileron 

D70 

Wing  rear  spar  B.L.  112 

D71 

Wing  rear  spar  B.L.  146 

D72 

Aileron  hinge  line  B.L.  112 

D73 

Aileron  hinge  line  B.L.  l46 

D74 

Aileron  trailing  edge  B.L.  112 

D75 

Aileron  trailing  edge  B.L.  l46 

Test  #9.  Wina  ( Rages 

installed  on  bottom  side  of  wine) 

D80 

Panel  point  100,  L.H.  wing 

Vertical 

D8l 

Panel  point  100,  R.H.  wing 

Vertical 

D82 

Panel  point  102,  L.H.  wing 

Vertical 

D83 

Panel  point  102,  L.H.  wing 

Longitudinal 

d8U 

Panel  point  102,  R.H.  wing 

Vertical 

D85 

Panel  point  102,  R.H.  wing 

Longitudinal 

d86 

Panel  point  106,  L.H.  wing 

Vertical 

Deflection  Gage 

Location 

Direction 

D87 

Panel  point  108,  L.H.  wing 

Vertical 

d88 

Panel  point  113,  L.H.  wing 

Vertical 

D09 

Panel  point  114,  L.H.  wing 

Vertical 

D90 

Panel  point  115,  L.H.  wing 

Vertical 

D91 

Panel  point  119a,  L.H.  wing 

Vertical 

D92 

Panel  point  122a,  L.H.  wing 

Vertical 

D93 

Front  spar  attach  point,  L.H.  wing 

Vertical 

D94 

Front  spar  attach  point,  L.H.  wing 

Longitudinal 

D95 

Front  spar  attach  point,  R.H.  wing 

Vertical 

D96 

Front  spar  attach  point,  R.H.  wing 

Longitudinal 

D97 

Rear  spar  attach  point,  L.H.  wing 

Vertical 

D98 

Rear  spar  attach  point,  R.H.  wing 

Vertical 

Test  #10,  Fuselage  & 

Horizontal  Tall  (gages  are  installed  on  bottom  of  fuselage  DUO 

through  D119 


DUO 

F.S.  0.0,  B.L.  0.0 

Vertical 

Dill 

F.s.  35,  B.L.  0.0 

Vertical 

D112 

F.S.  $1*  B.L.  0.0 

Vertical 

D113 

F.S.  150,  B.L.  0.0 

Vertical 

Dll4 

F.S.  214.75,  B.L.  0.0 

Vertical 

D115 

F.S.  296.5,  B.L.  0.0 

Vertical 

D116 

F.S.  350,  B.L.  0.0 

Vertical 

D117 

F.S.  400,  B.L.  0.0  - 

Vertical 

D118 

F.S.  450,  B.L.  0.0 

Vertical 

D119 

F.S.  B.L.  0.0 

Vertical 

D120 

v,  c 

F.S.  496,  B.L.  <&rG  (center  spar,  H.  tall) 

Vertical 

D121 

F.S.  496,  B.L.  35(L)  (center  spar  H.  tail) 

Vertical 

D121 


Vertical 


Deflection  Gage 
D122 
D123 
D124 
D125 
D126 


Location 
'73 .  .  , 


F.S.  496,  B.L.  -^(L)  (center  spar  H.  tail) 

7? 

_  _  \  /  »  \  /  . \ 


F.S.  496,  B.L.  ?6(R)  (center  spar  H.  tall) 

_  _  ...  ,  _  _  s.o  . 


F.S.  513*6,  B.L.  •©▼©•  (rear  spar  H.  tail) 
F.S.  514,  B.L.  35(L)  (rear  spar  H.  tail) 
F.S.  515,  B.L.  70(L)  (rear  spar  H.  tail) 


Test  #11,  Fuselage,  Horizontal  &  Vertical  Stabilizers 


Direction 

Vertical 

Vertical 

Vertical 

Vertical 

Vertical 


D130 

F.S.  0.0,  W.L.  100,  B.L.  0.0 

Vertical 

D131 

F.S.  0.0,  W.L.  100,  B.L.  0.0 

Lateral 

D132 

F.S.  35,  W.L.  100  (skin) 

Vertical 

D133 

F.S.  35  W.L.  100  (skin) 

Lateral 

D134 

F.S.  91,  W.L.  100  (skin) 

Vertical 

D135 

F.S.  91,  W.L.  100  (skin) 

Lateral 

D136 

F.S.  150,  W.L.  100  (skin) 

Vertical 

D137 

F.S.  150,  W.L.  100  (skin) 

Lateral 

D138 

Front  spar  at  jig  support,  right  side 

Lateral 

D139 

Front  spar  at  Jig  support,  right  side 

Vertical 

di4o 

Front  spar  at  jig  support,  left  side 

Lateral 

Dl4l 

Front  spar  at  jig  support,  left  side 

Vertical 

D142 

Rear  spar  at  jig  support,  right  side 

Vertical 

D143 

Rear  spar  at  Jig  support,  left  side 

Vertical 

D144 

F.S.  300,  W.L.  100  (skin) 

Vertical 

Dl45 

F.S.  300,  W.L.  100  (skin) 

Lateral 

D146 

F.S.  450,  W.L.  100  (right  side  skin) 

Vertical 

D147 

F.S.  450,  W.L.  100  (right  side  skin) 

Lateral 

Dl48 

F.S.  450,  W.L.  100  (left  side  skin) 

Vertical 

D149 

F.S.  497,  W.L,  201  (vert,  tail  skin  right  side) 

Lateral 

i 


m 


; 

i 


Deflection  Gage 

Location 

Direction 

D150 

F.s.  483,  W.L.  172  (right  side  vert,  tail) 

Lateral 

Test  #12  and.  13, 

Engine  Mounts 

Dl60 

Engine  mount  load  fitting,  F.S.  257,  B.L.  2.4(L), 
W.L.  145 

Vertical 

Dl6l 

Engine  mount  load  fitting,  F.S.  257,  B.L.  2.4(R), 
w.L.  145 

Vertical 

Dl62 

Engine  mount  load  fitting,  F.S*  257,  B.L.  20.5(B), 
W.L.  145 

Vertical 

DI63 

Engine  mount  load  fitting,  F.S.  257,  B.L.  2.4(R), 
W.L.  145 

Longitudinal 

Dl64 

Engine  mount  load  fitting,  F.S.  257,  B.L.  2.4(L), 
W.L.  145 

Longitudinal 

Dl65 

Engine  mount  load  fitting,  F.S.  257,  B.L.  20.5(B), 
W.L.  145 

Longitudinal 

Dl66 

Front  spar  at  jig  support  (right  side) 

Vertical 

Dl67 

Front  spar  at  jig  support  (left  side) 

Vertical 

Dl68 

Front  spar  at  jig  support  (right  side) 

Longitudinal 

DI69 

Front  spar  at  jig  support  (left  side) 

Longitudinal 

D170 

Rear  spar  at  jig  support  (left  side) 

Vertical 

D171 

Rear  spar  at  jig  support  (left  side) 

Longitudinal 

D172 

Rear  spar  at  jig  support  (right  side) 

Vertical 

D173 

Rear  spar  at  jig  support  (right  side) 

Longitudinal 

Test  #l4,  Windshield 

D180 

Sta.  B.L.  W.L. 

Panel  point  103  11^*7  27.5  12o70 

Normal  to  surface 

Dlfll 

Panel  point  105  105.2  25*5  127.1 

11  n  " 

Dl82 

Panel  point  111  108.7  6.0  136.8 

II  II  •< 

DI83 

Panel  point  112  108.7  -6.0  136.8 

II  II  H 

Dl84 

Panel  point  204  91*1  125.0 

II  II  II 

D185 

Panel  point  205  9^.4  0.0  129*3 

II  II  I' 
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Deflection  Gage  Location 

St*8>«  B.L. 

Dl86  Panel  point  206  101.7  0.0 

Dl87  Pa.  el  point  208  96.4  -12.0 

D188  Panel  point  209  101.7  -12.0 

i<t>~  yVj.  Uftio  (,*.c=y. e.  -  *i 

W.L. 

133.0 

129.3 

133.0 

Direction 

Normal  to  surface 

II  II  M 

II  II  II 

D190 

F.S.  0.0,  B.L.  0.0,  lower  skin 

Vertical 

D191 

F.S.  90.0,  B.L.  0.0,  lower  skin 

Vertical 

DI92 

F.S.  150,  B.L.  0.0,  lower  skin 

Vertical 

D193 

F.S.  340,  B.L.  0.0,  Lower  skin 

Vertical 

D194 

F.S.  340,  B.L.  0.0,  lower  skin 

Longitudinal 

D195 

F.S.  276,  B.L.  51-5(R)  W.L.  42.0 

Vertical 

DI96 

F.S.  276,  B.L.  51-5(R)  W.L.  42.0 

Longitudinal 

D197 

F.S.  276,  B.L.  51.5(L)  W.L.  42.0 

Vertical 

DI98 

F.S.  276,  B.L.  51.5(L)  W.L.  42.0 

Longitudinal 

Test  #l6.  Main  Landing  Gear.  Drift  landing 

D210 

F.S.  276.0,  B.L.  51. 5(R)  W.L.  4c. 0 

Vertical 

D211 

F.S.  276.0,  B.L.  51.5(R)  W.L.  42.0 

Lateral 

D212 

F.S.  276.0,  B.L.  51.5(L)  W.L.  42.0 

Vertical 

D213 

F.S.  276.0,  B.L.  51.5(L)  W.L.  42.0 

Lateral 

Test  #17.  Main  landing  Rear  Door 

D220 

Top  of  outer  door,  F.S.  300/  B.L.  24 

,  W.L.  93 

Normal  to  surface 

D221 

Hinge  between  doors,  F.S.  300,  B.L. 

20,  W.L.  80.6 

II  II  II 

D222 

Lower  hinge,  F.S,  300,  B.L.  1.06,  W.L.  7 6 

II  II  II 

D223 

Keel  centerline,  F.S.  300,  B.L.  0.0, 

W.L.  76 

Vertical 

D224 

Keel  centerline,  F.S.  300,  B.L,  0.0, 

W.L.  76 

Lateral 

Test  #18,  Flap  (off  aircraft) 

D230 

Flap  leading  edge,  B.L.  62 

Vertical 

D231 

Flap  trailing  edge,  B.L.  62 

Vertical 
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SECTION  IV 


GENERAL  TEST  PROCEDURES: 

1.  All  load,  applications  shall,  as  nearly  as  possible,  conform  to  the 
load  distributions  described  in  Reference  1. 

2.  All  hydraulic  loading  cylinders  shall  be  connected  to  a  central 
regulating  unit  for  even  load  distributions. 

3.  All  test  loads  are  limit  loads  with  the  exception  of  those  specified 
for  the  canopy  test. 

4.  Unless  otherwise  specified,  limit  loads  will  be  applied  to  the  test 
article  in  the  following  percent  increments:  20-40-20-60-20-80-20- 
90-20-100-20-0. 

5.  Strain  gage  and/or  deflection  measurements  will  be  recorded  at  each 
increment  unless  otherwise  specified. 

6.  In  the  event  the  item  being  tested  chows  signs  of  yielding  or  flailing 
completely,  the  loads  shall  be  reduced  immediately  and  the  test  not 
resumed  until  appropriate  repairs  are  made  and/or  the  Project  Structures 
Engineer  gives  approval  to  proceed.  When  testing  iB  resumed,  the  load¬ 
ing  cycle  will  start  again  from  zero  load. 

7.  Unless  otherwise  specified,  the  100$  limit  load  will  not  be  held  for 
a  time  to  exceed  three  minutes.  During  this  time,  the  structure  will 
be  inspected  for  adverse  characteristics,  strain  gage  and  deflection 
measurements  recorded  and  pictures  taken.  Inspection  of  any  structure 
under  load  will  be  limited  to  those  areas  which  can  be  seen  without 
danger  to  personnel. 

8.  Strain  gage  and  deflection  measurements  will  be  taken  at  the  locations 
and  times  specified  herein. 

9.  The  landing  gear  will  be  retracted  during  all  tests  unless  otherwise 
specified. 


10.  The  XV-5A  Project  Ehgineer  will  furnish  the  Test  Director  with  a  list 
of  personnel  whose  presence  at  each  test  is  necessary.  The  Test  Di¬ 
rector  will  be  responsible  for  notifying  these  personnel  as  to  the 
time  and  place  the  tests  are  to  be  accomplished. 

11.  Control  surfaces  will  be  checked  for  freedom  of  motion,  as  applicable, 
while  the  aircraft  is  under  load. 

12.  The  Test  Director's  judgment  concerning  safety  of  personnel  during  the 
test  shall  be  considered  final. 

13.  Where  possible,  all  deflection  measurements  will  be  made  using  the 
Convair  remote  indicating  deflection  gages  (autosyn  units). 
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SECTION  V 


AIRPLANE  MAJOR  TEST  JIG  DESCRIPTION: 

The  airplane  will  be  static  proof  tested  in  the  Convair  Static  Test  Facil¬ 
ity.  Convair  Jig  structure  ("erector  set")  will  be  used  wherever  possible.  The 
airplane  will  be  supported  in  all  but  Tests  15,  16  and  17  as  shown  in  Figure  IV- 
1.  This  Jig  provides  support  for  the  airplane  through  a  total  of  four  attach 
points  on  the  forward  space  frame  and  wing  rear  spar.  The  details  of  the  sup¬ 
port  fittings  may  be  found  in  Drawings  STF-0039,  0049  and  0051.  Throughout  the 
remainder  of  this  document,  the  above  Jig  will  be  referred  to  as  the  "basic  air¬ 
plane  test  fixture". 

The  tests  involving  the  main  landing  gear  require  a  different  means  of  air- 
plane  support.  The  method  chosen  is  shown  in  Figure  JV-2.  As  can  be  seen,  the 
rear  spar  supports  have  been  removed  and  replaced  by  a  beam  and  tension  strap 
arrangement  attached  to  the  airplane  Jacking  fitting  at  fuselage  station  384.2, 
The  details  of  this  fitting  and  support  are  described  in  Drawing  STF-0026.  This 
support  method  will  hereafter  be  referred  to  as  the  "alternate  airplane  test 
fixture" . 

In  both  jig  arrangements,  the  fuselage  reference  line  (water  line  100. 0) 
will  be  level  and  approximately  103  inches  above  the  floor  of  the  test  hangar. 

Care  has  been  taken  to  keep  both  airplane  support  systems  determinate  in 
nature.  This  has  been  accomplished  by  designing  the  fittings  to  withstand  loads 
as  follows : 

Forward  Left  Support:  This  fitting  will  take  loads  in  all  three 

directions.  (Vertical,  fore  and  aft,  and  side.) 

Forward  Right  Support:  This  fitting  will  take  fore  and  aft  loads 

and  vertical  loads  only. 

Rear  Spar  Supports:  Vertical  loads  only.  M^y  be  reacted,  but 

vertical  and  side  loads  may  be  applied. 


Support  at  F.S .  384.2:  Vertical  loads  only.  May  be  applied  or 
reacted. 

The  airplane  canopy,  flaps  and  rudder  will  be  tested  in  separate  test  fix¬ 
tures  off  of  the  test  airframe;  those  fixtures  are  described  in  each  particular 
test  description  and  procedure. 
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SECTION  VI 


TEST  #1 

Structure  Tested:  Nose  landing  gear  door  and  up-lock  mechanism. 

Test  Condition;  High  speed  flight  pressures  tending  to  open  doors. 
Airplane  Jig:  Basic  airplane  test  fixture  (Ref.  Section  IV). 

Test  Preparations: 

1.  The  following  drawing  will  be  required  in  setting  up  for  this  test: 
a.  STL-0005  -  Nose  landing  gear  door  load  panel  layout. 

2.  The  aircraft  will  be  delivered  for  test  with  the  left  forward  door 
removed . 

3.  The  nose  wheel  must  be  removed  for  access  to  the  right  forward  door. 

4.  The  nose  landing  gear  will  be  in  the  up  and  locked  position. 

5.  Install  deflection  gages  D-l  through  D-5  inclusive. 

Loading: 

Shot  bags  will  be  used  to  load  the  doors.  The  loads  will  be  evenly 
distributed  on  the  panels  defined  by  STL-0005.  Maximum  proof  loads  on 
the  doors  are: 

a.  Forward  door  :  200  pounds 

b.  Aft  door  :  260  pounds 

Loads  will  be  applied  simultaneously  to  both  doors.  Loading  increments 
in  percent  are  as  follows:  20-50-20-80-20-100-20.  Loading  schedule  is 
presented  in  Table  1-1. 

(inaccessibility  to  the  aft  door  may  require  the  exclusive  use  of  five 
pound  bags  in  that  area . ) 

Data: 

Deflection  measurements  will  be  recorded  at  each  load  increment. 


28 


SUBJECT: _ 

SECTION  j_ 
ENGINEER: 
CHECKER 


T^Bue  \-X 


0  0  0  ip  o 

-  CM 


V. 

0 


S 

I 


0  £  * 

'  cO  fO 


A  if*  in 
Z  (U  tO 


0  0  K'  0 

"  *  W  (ft 


<1  9  o  £  £ 


l/)  'o 


O  iT*  »A 
-  N  fi 


10  0  0 

-  m 


*  0  I)  0  o 


0  «  0  o 

**  «■  ^ 


nsl 


MODEL  u 

RAGE ! _ 

REPORTi. 

DATE._ 


»o  &  •• 

vT  °  0 

S  Z9 


8  cits 

itti  vs 

O  .11  ...  WM 


HJ  ~  r 

3  S 

3  ot* 

i  ;iss 

Sr  „  jo9 
I  |n  o 

3  Si  3 

h.  .  J 
r :  w  4 

s  I 


1-104-A  141  San  Otago 


TEST  #2 


Structure  Tested:  Elevator  and  control  attachments. 

Test  Condition:  Maximum  pilot  effort  hinge  moment. 

Airplane  Jig:  Basic  airplane  test  fixture  (Ref.  Section  IV). 

Test  Preparations: 

1.  The  following  drawings  will  be  required  to  set  up  for  this  test: 

a.  STH-0002A  -  Elevator  Snub  Control  Cable 

b.  STH-0006  -  Elevator  Load  Area  Layout 

2.  The  airplane  shall  be  delivered  for  static  test  with  rigid  links 

1. 

(STH-0001  and  STH-0002A),  installed  in  place  of  the  horizontal  tail 
Incidence  actuator  and  elevator  control  cables.  Check  the  instal¬ 
lations  for  completeness. 

3*  Lay  out  the  leading  area  on  the  elevator  as  shown  in  STH-0006. 
Outline  area  and  mark  C.P.  line  with  tape  or  other  means. 

4.  Install  the  following  deflection  gages  D-10  through  D-15  inclusive. 

5.  The  test  will  require  the  use  of  21-25  pound  shot  bags  and  22-5 
pount  shot  bags. 

6.  The  elevator  on  the  left  side  only  will  be  loaded. 

9 

Loading: 

Shot  bags  will  be  distributed  over  the  elevator  in  the  way  and  to  the 
levels  described  in  Drawing  STH-0006.  The  loading  increments  to  be 
followed,  in  percent  limit  load,  are:  20-50-20-80-20-100-20. 

Data: 

Record  deflection  gage  readings  at  each  load  increment. 
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Structure  Tested:  Nose  landing  gear  and  local  fittings . 

Test  Condition:  Ground  turning  -  main  gear  in  CTOL  position,  G.W.  = 
12,500#,  c.g.  at  F.S.  240.0. 

Airplane  Jig:  Basic  airplane  test  fixture  (Ref.  Section  V). 

Test  Preparations; 

1.  The  following  drawings  will  be  required  to  set  up  for  this  test: 

a.  STL-0001  -  Nose  Landing  Gear  Load  Fitting 

b.  STL-0002  -  Landing  Gear  Oleo  Restraint 

c.  STL-0013  -  Jig  and  Whiffletree  Layout  N.L.G.  Test 

d.  STX-0001  -  Overhead  Load  Cylinder  Layout  in  Test  Bldg. 

e.  STL-0015  -  Dummy  Shimmy  Damper  -  N.L.G. 

2.  Reference  STL-0013  for  general  layout  of  Jig  and  whiff letrees . 

3.  Erect  the  "A"  frame  shown  in  STL-0013  at  B.L.  162,  and  F.S.  135. 

4.  Install  the  1  square  inch  load  cylinder  on  the  "A”  frame  so  that 
a  horizontal  load  may  be  applied  on  W.L.  33*0,  at  F.S.  135*3* 

5.  Install  the  dummy  shimmy  damper,  STL-0015* 

6.  Install  nose  landing  gear  oleo  restraint  as  Bhown  in  Drawing 
STL-0002. 

7*  Install  fitting  and  whiffletree  on  nose  gear  axle  as  shown  in 
STL-0001 . 

8.  Install  a  5  square  inch  load  cylinder  in  the  overhead  for  up  loads 
as  shown  on  STX-0001. 

9.  Install  deflection  gages  D-20  and  D-21. 

10.  Prepare  to  record  the  output  of  the  following  strain  gages: 


s-301 

S-304 

302 

305 

303 

306 

11.  Calibrate  the  Edison  unit  to  the  pressures  shown  in  Table  3-1. 
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Loading: 


Loads  shall  be  applied  in  increments  as  specified  in  Section  IV, 
General  Test  Procedures,  and  to  the  levels  shown  in  Table  3-1 • 

Data: 

Strain  gage  outputs  and  deflection  measurements  will  be  recorded  at 


each  load  increment. 
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b.  STL-0002  -  Landing  Gear  Oleo  Restraint 

c.  STL-OOOl  -  Nose  Landing  Gear  Load  Fitting 

2.  Move  "A"  frame  used  in  Test  No.  3  to  one  of  the  positions  shown 
in  STL-0014.  Install  additional  "A"  frame  and  cross  member  to 

complete  the  reaction  frame. 

3.  Install  two  (2)  erector  beams  5  feet  long  as  shown  in  STL-0014  on 
the  floor,  with  centers  at  F.S.  91*0  and  165*2. 

4.  Assemble  whiff letrees  as  shown  on  Sheet  3  of  STL-0014. 

5.  Install  load  cylinders  for  forward  gear  load  and  fuselage  down 
loads . 

6.  The  up  load  on  the  nose  gear  will  be  supplied  by  the  same  set-up 
as  used  in  Test  No.  3- 

7.  Nose  landing  gear  oleo  restraint  (STL-0002)  will  remain  in  place 
for  this  test. 

8.  The  following  strain  gages  will  be  recorded: 


s-301 

S-304 

302 

305 

303 

306 
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9.  Install  deflection  gages  D-30,  31  and  32- 

10.  Calibrate  the  Edison  unit  to  the  pressures  shown  in  Table  4-1. 

11.  STL-0015  -  Dummy  shimmy  damper  will  remain  in  place  for  this  test. 

Loading: 

Loads  shall  be  applied  in  increments  as  specified  in  Section  IV,  General 
Test  Procedures,  and  to  the  levels  shown  in  Table  4-1. 

Data: 

Record  strain  gage  output  and  deflections  at  each  load  increment. 
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TEST  #5 


Structure  Tested:  Forward  engine  mounts  on  bulkhead  214. 

Test  Condition:  Rolling  pull-out. 

Airplane  Jig:  Basic  airplane  test  fixture  (Ref.  Section  v) 

Test  Preparations ; 

1.  The  following  drawings  will  be  required  for  test  set-up: 

a.  STP-0005  -  Whiff letree  Assembly  for  Down  Load  on  Forward 
Qigine  Mounts  (F.S.  214). 

b.  STX-0001  -  Overhead  Load  Cylinder  Layout  in  Test  Building. 

2.  Install  the  fittings  and  whiff letree  to  the  forward  engine  mounts 
on  bulkhead  214  as  shown  on  STP-0005. 

3.  Install  the  following  deflection  gages:  D-40,  41  and  42. 

4.  Prepare  to  record  the  output  of  the  deflection  autosyns. 

5.  Calibrate  the  Edison  to  the  pressures  shown  in  Table  5-1- 

6.  Install  the  hydraulic  lines  to  the  load  cylinder. 

Loading: 

Loads  will  be  applied  as  specified  in  Section  IV,  General  Test  Pro¬ 
cedures,  and  to  the  levels  shown  in  Table  5-1 • 

Data: 

Record  the  displacements  of  the  deflection  gages  at  each  load  increment. 
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TEST  #5 


Summary  of  Load  Cylinders ; 


1.  Down  load  at  F.S.  221 


Area  Max.  Load 

2  sq.  in.  3716# 
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TEST  #6 


Structure  Tested:  Wing  fan  forward  trunnion  anc  fitting,  attachment 
to  front  spar,  and  left  wing  inboard  leading  edge. 

Test  Condition:  Transition  flight,  pitching,^  =  40°  vectored  thrust. 
Airplane  Jig:  Basic  airplane  test  fixture  (Ref.  Section  V). 

Test  Preparations: 

1.  The  following  drawings  will  be  required  in  setting  up  for  this  test: 

a.  STW-0004  -  Test  Set-up  for  Forward  Fan  Trunnion  Test  (No.  6). 

b.  STX-0001  -  Overhead  Load  Cylinder  Layout  in  Test  Building. 

2.  Construct  two  "A"  frames  as  shown  on  Sheet  2,  STW-0004 
3-  Erect  above  "A"  frames  in  positions  shown  on  Sheet  1. 

4.  Assemble  load  cylinders  and  whiff letrees  for  forward  and  side 
loads  as  shown  on  Sheets  4  and  5> 

5-  Mount  a  two  square  inch  cylinder  in  the  low  bay  at  F.S.  217-4, 

B.L.  610(L).  This  cylinder  will  provide  the  up  load  to  be  applied 
to  the  front  trunnion.  Assemble  tension  strap  and  fitting  STW-0001 
as  shown  on  Sheet  3  of  STW-0004. 

6.  Calibrate  the  Edison  unit  to  the  pressures  shown  in  Table  6-1. 

7-  Prepare  to  record  the  output  of  the  following  strain  gages: 

S-601  through  S-608 
S-615  through  S-6l8 
S-621 

S-628  through  S-638 
3-645  through  S-650 
S-653  through  S-658 

8.  Install  the  following  deflection  gages:  D-50  through  D-54  inclusive. 
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Loading; 

Limit  loads  will  be  applied  in  increments  as  specified  in  Section  IV, 
General  Test  Procedures,  and  to  the  lovels  shown  in  Table  6-1. 

Data; 

Strain  gage  output  and  deflection  measurements  will  be  recorded  at  each 


load  increment. 
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Summary  of  Load  Cylinders ; 


Area 

Max.  Load 

1. 

Forward  load,  front  trunnion 

5.0 

sq.  in. 

6852# 

2. 

Side  load,  front  trunnion 

1.0 

sq.  in. 

2262# 

3- 

Up  load,  front  trunnion 

2.0 

sq.  in. 

3581# 

Area 

No. 

1.0 

sq. 

in. 

1 

2.0 

sq. 

in. 

1 

5.0 

sq. 

in. 

1 
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Structure  Tested:  Wing  fan  trunnion  fittings  (fore  and  aft),  spar 
attachments,  and  wing  inboard  leading  edge,  left  side. 

Test  Condition:  Composite  condition,  hovering  flight  with  roll  =  06 
Airplane  Jig:  Basic  airplane  test  fixture  (Ref.  Section  V). 

Test  Preparations: 

1.  The  following  drawings  will  be  required  to  set  up  for  this  test: 

a.  STW-0003  -  Loading  Summary,  Test  #7 

b.  STW-0004  -  Test  Set-up  for  Forward  Fan  Trunnion  Test 

c.  SW-0005  -  Test  Set-up  for  Forward  and  Aft  Fan  Trunnion  Test 

d.  STX-0001  -  Overhead  Load  Cylinder  Layout  in  Test  Building 

2.  The  loading  fixtures  used  in  Test  $6  will  also  be  used  in  Test  // 7. 
One  other  tension  strap  will  be  added  as  shown  on  Sheet  3  of  STW- 
0004,  and  the  load  cylinder  applying  the  forward  load  to  STW-0001 
shall  be  changed  from  a  5  square  inch  cylinder  to  a  1  square  inch 
cylinder. 

3*  Layout  of  test  fixtures  is  shown  in  S'IW-0005. 

4.  Calibrate  Edison  unit  to  give  pressures  shown  in  T. ble  7-1- 
5-  Prepare  to  record  the  output  of  all  those  strain  gages  used  in 
Test  #6. 

6.  Install  deflection  gages  D-60  and  6l.  (Gages  D-50  through  54,  which 
were  used  in  Test  ff6,  will  also  be  used  in  this  test.  ) 

Loading: 

Limit  loads  will  be  applied  in  increments  as  specified  in  Section  IV, 
General  Test  Procedures,  and  to  the  levels  shown  in  Table  7-1* 

Data: 

Strain  gage  outp  and  deflection  measurements  will  be  recorded  at  each 
load  increment,. 
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Data: 


Strain  gage  output  and  deflection  measurements  will  be  recorded  at 
each  load  increment. 


4  V 
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TEST  #7 


Summary  of  Load  Cylinders: 


Area 

Max .  Load 

1. 

Forward  load,  forward  trunnion 

1.0  sq. 

in. 

2720# 

2. 

Side  load,  forward  trunnion 

1.0  sq. 

in. 

2061# 

3- 

Up  lead,  forward  trunnion 

2.0  sq. 

in. 

5179# 

4. 

Up  load,  aft  trunnion 

5.0  sq. 

in. 

5420# 

Area 

No. 

1.0  sq.  in. 

2 

2.0  sq.  in. 

1 

5-0  sq.  in. 
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TEST  #6 


Structure  Tested:  Aileron  and  aileron  actuator  fittings. 

Test  Condition:  Maximum  load  and  hinge  moment. 

Airplane  Jig:  Basic  airplane  test  fixture  (Ref.  Section  V). 

Test  Preparations: 

1.  The  following  drawings  will  be  required  to  set  up  for  this  test: 

a.  STW-0011  -  Tension  Pad  Layout  -  Aileron 

b.  STW-0012  -  Whiffletree  Layout  -  Aileron 

2.  Assemble  whiffletree  as  shown  in  STW-0012. 

3.  Assemble  whiffletree  and  the  tension  pads  (STW-0011 )  on  the  lower 
surface  of  the  left  aileron. 

4.  Reference  Sheet  2,  STW-0012,  spot  the  erector  beam  as  shown  and 
secure  to  the  floor  tracks. 

5.  Install  the  10011  or  10011A  fitting  on  the  beam  such  that  the  cylinder 
will  apply  a  tension  load  normal  to  the  lower  surface  of  the  aileron. 
Aileron  deflected  -  trailing  edge  up  19° .  Reference  Sheet  2  of  STW-0012. 

6.  Install  a  2  square  inch  Regent  load  cylinder  between  whiffletree  and 
floor  beam. 

7-  Calibrate  the  Edison  unit  to  the  pressures  shown  in  Table  8-1. 

(Weight  of  tension  pads  and  whiffletrees  are  negligible  in  comparison 
to  the  applied  load  and  need  not  be  accounted  for  in  load  calibrations.  ) 
8.  Install  the  following  deflection  gages:  D-70  through  D-75  inclusive. 

Note:  The  aileron  control  actuator  will  be  removed  and  replaced  by 
a  rigid  link  (STW-0031)  before  delivery  for  test.  Cheek  for 
completeness  of  installation  prior  to  test. 

Loading : 

Loads  will  be  applied  in  increments  as  specified  in  Section  IV,  General 
Test  Procedures,  and  to  the  levelB  shown  in  Table  8-1. 

Data: 

BI 


Deflection  measurements  will  be  recorded  at  each  load  increment. 
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TEST  #9 

Structure  Tested;  Basic  wing  structure. 

Test  Condition:  4g  symmetrical  flight  maneuver;  positive  low  angle  of 
attack. 

Airplane  Jig:  Basic  airplane  test  fixture  (Ref.  Section  V). 

Test  Preparations >  Part  I; 

1.  The  following  drawings  will  be  required  to  set  up  for  this  test: 

a.  STW-0015  -  "C"  Beam  for  Wing  Tip  Tension  Bad 

b.  SIW-0016  -  Wing  Tip  Tension  Pad  Detail 

2.  STW-0017  -  Wing  Tip  Bolt 

d.  STW-0018  -  "C"  Beam  Assembly 

e.  STW-0019  -  Inboard  Aft  Whiffletree 

f.  S1W-0020  -  Inboard  Aft  Whiffletree  Assembly 

g.  S1W  i021  -  Front  Spar  Outboard  Whiffletree  Assembly 

h.  SW-0022  -  5C#  Chord  Outboard  Whiffletree  Assembly 

i.  S1W-0023  -  Resultant  Outboard  Whiffletree  Assembly 
J.  STW-0024  -  Rear  Spar  Outboard  Whiffletree  Assembly 

k.  8TW-0025  -  Front  Spar  Inboard  Whiffletree  Assembly 

l.  8TW-0030  -  Wing  Tension  Pad  Layout 

m.  STX-0001  -  Overhead  Load  Cylinder  Layout  in  Test  Bldg. 

2.  Assemble  the  whlffletrees  for  both  wings  as  shown  in  Drawings  STW-0019, 
21 |  22,  23,  24  and  25 

3.  Tension  pads  will  be  Installed  on  the  wing  prior  to  delivery  for  test. 

4.  Install  wing  whlffletrees  and  counterweight  as  necessary.  Tension 
pad  layout  is  shown  in  Drawing  8 TV -00 30.  (Ref.  Drawings  STV-0015, 

16,  18,  19,  20,  21,  22,  23,  24  and  25  for  installation.) 

5.  Load  cylinders  (three  per  wing)  will  be  Installed  prior  to  installa¬ 
tion  of  the  aircraft  in  the  test  jig.  (Ref.  Drawing  STX-0001  and 

Table  9-1. ) 


6.  Install  the  following  deflection  gages:  D-80  through  D-98  inclusive. 

7.  Prepare  to  record  the  output  of  strain  gages  S-601  through  66?  in¬ 
clusive. 

8.  Calibrate  the  Edison  unit  to  the  pressures  shovn  In  Table  9-1. 

9.  Remove  rigid  link  (S1W-0031)  restraining  the  aileron  as  freedom  of  control 
movement  will  be  checked  during  load  application. 

Loading: 

Limit  loads  will  be  applied  in  increments  as  specified  in  Section  IV, 

General  Test  Procedures,  and  to  the  levels  shovn  in  Table  9-1 • 

Data: 

Record  strain  gage  output  and  deflection  measurements  at  each  load  increment. 

Test  Preparations,  Part  II; 

1.  Reinstall  the  aileron  rigid  link  with  a  linear  potentiometer  simulating 
the  control  valve.  Attach  the  wiper  to  the  valve  bellcrank  and  prepare 
to  record  the  displacement  of  the  control  Bystem. 

Loading: 

Loads  will  be  applied  from  0  to  100  percent  limit  load  in  20  percent  increments. 

Data: 

The  output  of  the  potentiometer  will  be  read  continuously  or  at  each  load 


level  described  above. 


TIBT  #9 

Summary  of  Load  Cylinders: 


Area 

Max.  Load 

1. 

Outboard  wing,  left  side 

10.9  Bq.  in. 

8800# 

2. 

Outboard  wing,  right  side 

10.9  sq.  in. 

8800# 

3. 

Inboard  leading  edge,  left  side 

5.0  sq.  in. 

3532# 

4. 

Inboard  leading  edge,  right  side 

5.0  sq.  in. 

3532# 

5. 

Inboard  trailing  edge,  left  side 

1.0  sq.  in. 

1350# 

6. 

Inboard  trailing  edge,  right  side 

1.0  sq.  in. 

1350# 

Area 

No. 

1.0  sq.  in. 

2 

5.0  sq.  in. 

2 

10.9  sq.  in. 

2 

(B-24  M.L.G.) 
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TEST  #10 


Structure  Tested:  Fuselage  and  horizontal  stabilizer. 

Test  Condition:  Composite  condition  to  provide  design  loads  on  both 
fuselage  and  horizontal  stabilizer  which  are  developed  during  symmet¬ 
rical  flight. 

Airplane  Jig;  Basic  airplane  test  fixture.  (Ref.  Section  V) 

Test  Preparation; 

1.  The  following  drawings  will  be  required  to  set  up  for  this  test: 

a.  STF-0070  -  Forward  Fuselage  Whiffletree  Layout 

b.  STF-0071  -  Summary  of  Load  Points,  Test  #10 

c.  STF-0004  -  Whiffletree,  Vertical  Loads,  Aft  Fuselage  Test  #10 

d.  STF-OO85  -  Load  Fixture  at  F.S.  384,  Test  #10 

e.  STF-OO86  -  Parachute  Fitting  Load  Fixture,  Test  #10 

f.  STH-0004  -  Whiffletree  Layout  -  H.  Tail 

g.  STH-0003  -  H.  Tail  Tension  Pad  Layout 

h.  STH-0005  -  Load  Cylinder  Location  layout  for  H.  Tail  Loads 

I.  STF-0039  -  Assembly  Drawing,  Rear  Spar  Support  Structure 

J.  STF-0054  -  Parachute  Fitting  -  Vertical  &  Aft  Load  Fitting 
k.  SIX -0001  -  Overhead  Load  Cylinder  Installation  in  Test  Bldg. 

2.  Install  the  forward  fuselage  whiffletrees  as  shown  in  STF-0070. 

3.  Overhead  load  cylinder  locations  are  shown  in  SIX -0001. 

4.  Install  the  aft  fuselage  whiffletrees  as  shown  in  STF-0084. 

5-  Rig  the  aft  Bpar  support  structure  (STF-0039)  such  that  up  loads  may 
be  reacted  at  that  fitting. 

6.  Install  the  bucket  shown  in  STF-OO85  at  the  Jack  fitting.  At  the 
start  of  testing,  the  bucket  may  be  filled  with  111  pounds  of  shot 
bags  and  left  for  the  entire  test,  or  load  may  be  added  in  Increments, 
upon  discretion  of  the  Test  Director. 

7.  Install  the  walking  beam  for  the  up  load  on  the  parachute  fitting  as 
shown  in  STF-OO86. 
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8.  Install  the  horizontal  stabiliser  vhlffletrees  and  load  cylinders 
as  shown  in  3TH-0004  and  STH-0005.  (Ref.  STH-0003) 

9*  Calibrate  the  Edison  unit  to  the  pressures  shown  in  Table  10-1. 

10.  Prepare  to  record  the  output  of  the  following  strain  gages: 

S-101  through  S-113  inclusive 
S-201  through  S-208  inclusive 
S-301  through  S-306  inclusive 
S-401  through  S-419  inclusive 
S-501  through  S-533  inclusive 

11.  Install  the  following  deflection  gages:  D-110  through  D-126  inclusive. 

12.  Prepare  to  record  displacements  Bhown  by  the  deflection  gages. 

13.  Hook  up  hydraulic  lines  to  all  installed  cylinders. 

14.  Install  the  upper  engine  compartment  doors  and  side  fairings,  if 
available  (143F074  and  143F075). 

15.  Remove  the  elevator  snubber  cable  (S1H-0002A)  and  rig  the  control  cables 
so  that  elevator  controls  may  be  cycled  at  limit  load. 

Loading: 

Loads  shall  be  applied  in  increments  as  specified  in  Section  IV,  General 
Test  Procedures,  and  to  the  levels  shown  in  Table  10-1. 


Data: 

Strain  gage  output  and  airplane  deflections  will  be  recorded  at  each  load 
increment.  At  100  percent  limit  load,  move  the  elevators  from  stop  to  stop  to 
check  for  control  system  binding  and/or  interference. 


•1 


Area 

Max.  Load 

1. 

Forward  fuselage  vhiffletree  (F.8.  68.0) 

5.0  sq. 

in. 

6916 4 

2. 

Forward  fuselage  whiffletree  (F.S.  121.0) 

1.0  sq. 

in. 

2780 

3. 

Forward  fuselage  whiffletree  (F.S.  169) 

2.0  sq. 

in. 

4860 

4. 

Aft  iVselage  whiffletree  (F.S.  356.1) 

1.0  sq. 

in. 

1953 

5. 

Parachute  fitting  load  cylinder  (F.S.  536 . 5 ) 

2.0  sq. 

in. 

3068 

6. 

Horizontal  stabilizer  down  load  (right  side) 

2.0  sq. 

in. 

3550 

7. 

Horizontal  stabilizer  down  load  (left  side) 

2.0  sq. 

in. 

3550 

Area 

1.0  sq.  in. 
2.0  sq.  in. 
5.0  sq.  in. 
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TEST  #11 

Structure  Tested;  Fuselage,  vertical  and  horizontal  tail. 

Test  Condition;  Sideslip  (dynamic  overswing)  condition. 

Airplane  Jig:  Alternate  airplane  test  fixture  (Ref.  Section  V). 

Test  Pp  paratlons: 

1.  The  following  drawings  will  be  required  to  set  up  for  this  test: 

a.  STF-0072  (Attached)  -  Summary  of  Load  Points  Test  11 

b.  STF-OO65  -  Whifflebeam  Sta.  296  &  360 

c.  STF-0070  -  Forward  Fuselage  Whiffletree  Layout 

d.  STF-0039  -  Assembly  Drawing,  Rear  Spar  Support  Structure 

e.  STF-0026  -  Yoke  Assembly,  Jack  Fitting 

f.  STF-0080  -  Pad  Layout,  Side  Load,  Fuselage 

g.  STF-OOSl  -  Whiffletree,  Side  Load,  Fuselage 

h.  STF-0082  -  Whiffletree,  Vertical  Load,  Forward  Fuselage 

i.  STF-OO83  -  Whiffletree,  Vertical  Load,  Layout 

j.  STL-0009  -  (Sheet  2)  Side  Load  on  N.L.G.  Oleo 

k.  STV-0003  -  Rudder  Hinge  Pickups  -  Vertical  Tail 

l.  STV-0004  -  Whiffletree  Layout,  Vertical  Tail 

m.  STV-0002  -  Vertical  Tail  Tension  Pad  Layout 

n.  3111-0004  -  Whiffletree  Layout,  Horizontal  Tail 

2.  Install  forward  fuselage  whiffletrees  from  F.S.  35-2  to  91*43  as 
shown  in  STF-0070. 

3*  Install  the  whiffletree  for  up  leads  on  shear  straps  at  F.S.  110, 

123  and  133  (R)  as  shown  on  STF-0082,  Sheet  1. 

4.  Install  the  down  load  whiffletree  at  F.S.  133  (L),  164  and  176, 
as  shown  in  STF-0082,  Sheet  2. 

5.  Install  up  load  whiffletree  at  F.S.  188  as  shown  in  STF-0082,  Sheet  3* 

6.  A  load  reaction  strap  is  required  at  the  jack  fitting  (F.S.  384)  strap 
location  and  installation  is  shown  on  STF-0026. 


7.  Attach  to  each  shear  strap  at  F.S.  413,  97#  of  lead  shot.  (Use 
buckets  to  contain  shot  bags. ) 
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8.  Install  STF-0054-1  and  -3  at  the  parachute  fitting  and  Install  a  one 
square  inch  load  cylinder  as  shown  in  STF-0072,  Sheet  4. 

9.  Install  a  one  square  inch  cylinder  to  the  left  horizontal  tail  semi- 
span  only.  Install  in  the  same  position  as  the  cylinder  used  in 
Test  No.  10. 

10.  Install  the  forward  fuselage  whiffletrees  for  side  load  as  shown 
in  STF-OOfll .  Pad  layout  is  shown  in  STF-OOOO. 

11.  Set  up  a  10  foot  "A"  frame  at  F.S.  311  as  shown  in  STF-00 72  and 
install  the  two  square  inch  load  cylinder  and  whiffletree  (STF- 
0065)  for  side  loads  on  the  wing  rear  spar  (STF-0039)  and  at  F.S. 
366. 

12.  A  side  load  reaction  strap  must  be  installed  at  F.S.  384  and  at¬ 
tached  to  a  10  foot  "A"  frame  as  shown  on  STF-0072. 

13.  Erect  a  15  foot  "A"  frame  at  F.S.  456  as  shown  on  STF-0072. 

14.  Install  the  one  square  inch  load  cylinder  and  vertical  tail  whiffle¬ 
trees  shown  in  STV-0004.  Vertical  tail  pad  layout  is  shown  in  STV- 
0002. 

15.  Install  a  10  foot  "A"  frame  at  F.S.  486  as  shown  in  STF-0072. 

16.  Install  side  load  fitting  STF-0053/  tension  strap  and  a  .75  inch 
O.D  cylinder  (Bimba)  for  side  load.  Attach  Bimba  ram  to  "A"  frame 
of  15.  above. 

17.  Calibrate  the  Edison  Unit  to  the  pressures  shown  in  Table  11-1. 

18.  Install  hydraulic  lines  to  all  load  cylinders. 

19.  Prepare  to  record  the  output  of  the  following  strain  gages: 

S-101  through  S-llj  inclusive 
S-201  through  S-208  inclusive 
S-301  through  S-306  inclusive 
S-401  through  S-419  inclusive 

S-501  through  S-533  inclusive 
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20.  Install  the  following  deflection  gages:  D-130  through  -150  inclusive. 

21.  Prepare  to  record  deflection  gag6  readings. 

22.  Install  upper  engine  compartment  doorB  and  side  fairings  if  avail¬ 


able  (143F074  and  1U3F075). 

Loading: 

Loads  shall  be  applied  as  indicated  in  Section  IV,  General  Test  Pro¬ 
cedures,  and  to  the  levels  indicated  in  Table  11-1. 

Data: 

Strain  and  deflection  gage  readings  shall  be  recorded  at  each  load  incre¬ 
ment.  At  100  percent  limit  load,  swing  the  rudder  from  stop  to  stop  to 
check  for  control  system  binding  and/or  interference. 


TEST  #11 

Summary  of  Load  Cylinders: 
--  Vertical  Loads  — 


Area 

Jtox.  Load 

1. 

Forward  Fuselage,  Station  72  (down) 

5.0  sq.  in. 

6434# 

2. 

Forward  Fuselage,  Station  123  (up) 

2.0  sq.  In. 

3344# 

3. 

Forward  Fuselage,  Station  l6l  (down) 

1.0  sq.  In. 

1882# 

4. 

Forward  Fuselage,  Station  188  (up) 

1.0  sq.  in. 

1095# 

5. 

Wing  Rear  Spar,  Station  296  (up) 

5.0  sq.  in. 

<*) 

6. 

Wing  Rear  Spar,  Station  296  (up) 

5.0  sq.  in. 

(*) 

7. 

Parachute  Fitting,  Station  486  (down) 

1.0  sq.  in. 

2831# 

8. 

Horizontal  Tail  (left  side)  (down) 

1.0  sq.  in. 

1930# 

— 

Side  Loads  — 

9. 

Forward  Fuselage,  Station  63.8  (left) 

1.0  sq.  in. 

1423# 

10. 

Forward  Fuselage,  Station  135  (left) 

.813  (Bimba) 

534# 

11. 

Wing  Rear  Spar,  Station  296.5  (right) 

2.0  sq.  in. 

3301# 

12. 

Vertical  Tail,  Station  456  (left) 

1.0  sq.  in. 

2761# 

13. 

Parachute  Fitting,  Station  486  (right) 

.393  (Bimba) 

286# 

(*)  Max.  load  will  depend  upon  rear  spar  support  Jig  weight,  Ref. 

STF-OO39. 

Area  (sq.  In.) 
•  393 
.813 
1.0 
2.0 
5.0 


No. 

1  ( Bimba ) 
1  (Bimba) 
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Structure  Tested:  Engine  mounts  and  space  frame. 

Test  Condition:  Rolling  pullout. 

Airplane  Jig;  Basic  airplane  test  fixture  (Ref.  Section  V) 
Test  Preparations: 

1.  Drawings  applicable  to  this  test: 

a.  STC-0001  (Sheet  l)  Windshield  Test  Jig  Layout 


2. 


3- 


4. 

5- 

6. 


b.  STP-0002  -  Aft  Engine  Mount  Whiffletree  Assembly 

c.  STP-0004  -  Whiffletree  -  Aft  Engine  Mount 

d.  STP-0006  -  Engine  Mount  Load  Fittings 

e.  STP-0007  -  Engine  Mount  Whiffletree  Assembly  (F.S.  256) 

f.  STP-0008  -  Engine  Mount  Loading  Assembly  (F.S.  234) 

g.  S TP -0008-1  -  Engine  Mount  Load  Strap 

h.  STP-0015  -  Summary  of  Load  Points  &  Jig  Setup  for  Test  #12 

i.  SIX -0001  -  Overhead  Load  Cylinder  Layout  in  Test  Building 

The  airplane  will  be  delivered  for  test  with  the  following  engine  support 
fittings  installed:  Forward  Mount:  14F135,  143P018,  BRE-4458 


Side  Mount: 

Main  Mount: 

Divider  Duct 
Mount: 


and  BRE-4995 

143P019 

143P005 


143P035 

Erect  the  framework  at  F.S.  93. 7  as  shown  on  Sheet  1  of  STC-0001.  (Note 
the  change  of  crossbeam  vertical  position  for  this  test  which  is  shown 
on  Sheet  2  of  STP-0002. ) 

Install  engine  mount  whiffletree  shown  in  STP-0002.  (Up  and  forward  loads) 
Install  loading  setup  for  scroll  support  fitting  shown  in  STP-0007. 

Install  cross  duct  support  loading  setup  as  shown  on  Sheet  3  of  STP-0006. 


7.  Erect  the  "A"  frame  and  install  the  loading  hardware  for  the  sideload 
at  F.S.  234  as  shown  in  Drawing  STP-0008. 
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8.  Install  deflection  gages  D-l60  through  D-173  inclusive. 

9-  Prepare  to  record  the  output  of  the  following  strain  gages:  S-501 
through  S-531  inclusive. 

10.  Prepare  to  record  the  displacements  of  the  deflection  gages. 

11.  Install  hydraulic  lines  to  all  load  cylinders. 

12.  Calibrate  the  Edison  unit  to  the  pressures  shown  in  Table  12-1. 

Loading: 

Loads  shall  be  applied  in  increments  as  specified  in  Section  IV,  General 
Test  Procedures,  and  to  the  levels  shown  in  Table  12-1. 

Data: 

Record  strain  gage  output  and  deflections  at  each  load  increment. 
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TEST  #12 


Suninary  of  Load  Cylinders: 

Area 

Max.  Load 

1.  Forward  load  on  main  eng.  mts. 

5  sq.  in. 

7381# 

2.  Up  load  on  eng.  mt.  (F.S.  257* 10,  BL.l  OR) 

.44  sq.  in. 
(Bimba) 

318# 

3.  Down  load  scroll  attach  point 

.44  sq.  in. 
(Bimba) 

351*# 

4.  Side  load  at  F.S.  234 

1  sq.  in. 

93 6# 

Area 

•  44sq.in. 
(Bimba) 

1  sq.  in. 

5  sq.  in. 
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TEST  #13 


Structure  Tested:  Engine  mount  and  space  frame. 

Test  Condition:  Hovering  Flight. 

Airplane  Jig:  Basic  airplane  test  fixture.  (Ref.  Section  V) 

Test  Preparations: 

1.  The  following  drawings  will  be  required  for  this  test: 

a.  STP-OOI6  -  Summary  of  Load  Points  for  Test  #13 

b.  STP-0003  -  Aft  Engine  Mount  Whiffletree  Assembly 

c.  STP-0004  -  Whiffletree  Beams  -  Aft  Engine  Mount 

d.  STP-0006  -  (Sheet  2)  Engine  Mount  Load  Fittings 

e.  STP-0007  -  Engine  Mount  Whiffletree  Assembly 

2.  Install  the  fittings  for  up  loads  on  the  main  engine  mounts  as  shown 
in  STP-0003. 

3*  Change  the  .44  square  inch  bimba  cylinder  of  STP-0007  to  a  2.0  square 
inch  cylinder. 

4.  Change  cross  duct  down  load  hardware  from  STP-0006,  Sheet  3,  to  that 
shown  on  STP-0006,  Sheet  2. 

5.  Remove  the  side  load  hardware  from  the  mount  at  F.S.  234. 

6.  The  same  deflection  gages  will  be  used  on  this  test  as  on  the  previous 

test  (#12).  (D-l60  through  D-173  inclusive) 

7.  The  same  strain  gages  used  on  T-st  #12  will  also  be  read  on  this  test. 

8.  Calibrate  the  Edison  to  those  pressures  shown  in  Table  13-I. 

9.  Install  hydraulic  lines  to  all  load  cylinders. 

Loading: 

Loads  shall  be  applied  in  increments  as  specified  in  Section  IV,  General  Test 
Procedures,  and  to  the  levels  shown  in  Tuble  13-1. 

Data: 


Record  strain  gage  output  and  deflections  at  each  load  increment. 
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TEST  NO.  13 


Load  Cylinder  Summary 

1.  Up  load  main  engine  mt.  (B.L. 

2.  Up  load  main  engine  mt.  (B.L. 

3.  Dovn  load  cross  ducts 

4.  Dovn  load  scroll  support  ftg. 


Area 

Max.  Lot 

2.4L) 

2.0  sq.ln. 

3300 # 

li. 4r) 

5.0  sq.ln. 

6400# 

10.9  sq.ln. 

8800# 

5*0  sq.ln. 

6251# 

Area 


2.0 

5-0 

10.9 


No.  Required 

1 

2 

1 
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Structure  Tested:  Windshield 

Test  Condition;  Maximum  flight  dynamic  pressures,  sideslip  angle  (B)  =  5°  • 

Airplane  Jig:  Basic  test  fixture  (Ref.  Section  V). 

Test  Preparations; 

1.  The  drawing  required  for  this  test  set  up  is  STC-0001,  Sheets  1  through 
16  inclusive. 

2.  Erect  the  jig  structure  for  load  reaction  as  shown  on  Sheet  1  of 
STC-0001. 

3.  Typical  installation  of  straps  to  tension  pads  is  shown  on  Sheet  16 
of  STC-0001.  All  loads  must  be  app? led  normal  to  the  local  windshield 
surface. 

4.  The  attached  photographs  and  Table  14-1  define  pad  locations  and 
show  pad  numbers.  Assemble  whiffletrees  and  a  1  square  inch  Regent 
cylinder  with  pads  101,  102,  103,  104  and  105.  This  layout  is  shown 
on  Sheet  2  and  Sheet  11  of  STC-0001. 

5.  Assemble  whiffletrees  and  l-l/2  inch  diameter  Bimba  load  cylinder  with 
pads  106,  107,  108  and  109*  This  layout  is  shown  on  Sheets  3  and  12 
of  STC-0001. 

6.  Assemble  whiffletrees  and  1-1/2  inch  diameter  Bimba  load  cylinder  with 
pads  110,  111,  112  and  113-  This  layout  is  shown  on  Sheets  4  and  13 
of  STC-0001. 

7»  Assemble  whiffletrees  and  1-1/2  inch  diameter  Bimba  load  cylinder  with 

pads  114,  115  and  116.  This  layout  is  shown  on  Sheets  5  and  14  of  STC-0001. 

8.  Assemble  whiffletrees  and  1-1/2  inch  diameter  Bimba  load  cylinder  with 
pads  117,  118,  119  and  120.  This  layout  is  shown  on  Sheets  6  and  15 
of  STC-0001. 

9.  Pads  number  201  through  207  are  for  compression  loads  and  therefore  will 
require  extreme  care  in  seeing  that  the  load  cylinders  are  not  canted 


in  any  direction  which  would  result  in  an  unstable  load  cylinder  instal- 

88 


lation.  Load  cylinders  must  be  Installed  so  that  the  applied  loads  are 


normal -to  the  windshield  surface.  Install  the  compression  whiffletree 
and  the  l-l/l6  inch  Bimba  load  cylinder  on  pads  207  and  208.  A  single 
3/4  inch  diameter  Bimba  load  cylinder  with  appropriate  end  fittings  is 
installed  on  pad  209-  The  installation  and  location  of  this  setup  is  shown 
on  Sheet  1  of  STC-0001. 

10.  Install  the  compression  whiffletree  and  l-l/l6  inch  diameter  Bimba  load 
cylinder  with  pads  204  and  205.  The  installation  4 s  shown  on  Sheet  8  of 
STC-0001. 

11.  Install  the  compression  whiffletree  and  l-l/l6  inch  diameter  Bimba  load 
cylinder  on  pads  201  and  202  as  shown  on  Sheet  9  of  STC-0001. 

12.  Install  the  compression  whiffletree  and  3/4  inch  diameter  Bimba  load 
cylinder  on  pads  203  and  206.  Installation  is  shown  on  Sheet  10  of 
STC-0001. 

13.  Install  deflection  gages  D-l80  through  D-188  inclusive,  and  prepare  to 
record  displacements. 

14.  Calibrate  the  Edison  unit  to  the  pressures  shown  in  Table  14-II. 

15.  Install  hydraulic  lines  to  all  cylinders. 

16.  No  strain  gage  measurements  will  be  required. 

Loading; 

Loads  shall  be  applied  in  increments  as  specified  in  the  General  Test  Procedure 

(Section  IV )  and  to  the  levels  shown  in  Table  14-11. 

Data; 

Record  displacements,  as  indicated  by  deflection  gages,  at  each  load  increment. 

No  strain  gages  are  used  in  this  test. 
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Summary  of  Load  Cylinders: 


Area 

Max.  Load 

1. 

Pads  101,  102,  103,  104  and  105 

1  sq.  in.  (Regent) 

2190# 

2. 

Pads  106,  107,  108,  109 

1.6  sq.  in.  (Bimba) 

935# 

3. 

Pads  110,  111,  112,  113 

1.6  sq.  in.  (Bimba) 

800# 

4. 

Pads  114,  115  and  116 

1.6  sq.  in.  (Bimba) 

770# 

5- 

Pads  117,  118,  119  and  120 

1.6  sq.  in.  (Bimba) 

1060# 

6. 

Pads  201  and  202  (Compression) 

.89  sq.  in.  (Bimba) 

580# 

7. 

Pads  203  and  206  (Compression) 

.44  sq.  in.  (Bimba) 

237# 

8. 

Pads  204  and  205  (Compression) 

.89  sq.  in.  (Bimba) 

690# 

9- 

Pads  207  and  208  (Compression) 

.89  Bq.  in.  (Bimba) 

810 # 

10. 

Pad  209  (Compression) 

.44  sq.  in.  (Bimba) 

250# 

11. 

Side  load  -  windshield  frame 

.81  sq.  in.  (Bimba) 

61 6# 

Area  (Sq.  in.) 

No, 

1.6  (Tension)  Bimba 

4  (6"  stroke) 

1.0  (Tension)  Regent 

1 

.89  (Compression)  Bimba 

3  (6"  stroke) 

.44  (Compression)  Bimba 

2  (6"  stroke) 

.81  (Tension)  Bimba 

1  (36"  stroke) 
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TEST  #15 


Structure  Tested;  Main  landing  gear  and  local  fittings;  fuselage  forward 
of  F.S.  316.0,  Including  fuselage  center  section  or  space  frame. 

Test  Condition:  Two  wheel,  tail  down  landing  -  dynamic  springback. 

Airplane  Mounting  Fixture:  Alternate  airplane  test  fixture  (Ref.  Section  V). 
Test  Preparations: 

1.  The  following  drawings  will  be  required  In  setting  up  for  this  test: 

a.  STL-0011  -  Load  Points  for  Test  #15 

b.  STL-0006  -  Main  Landing  Gear  Load  Fitting 

c.  STL-0002  -  Landing  Gear  Oleo  Restraint 

d.  STF-0070  -  Forward  Fuselage  Whiffle tree  Layout 

e.  STF-OO78  -  Axial  Load  Member  Support  Structure 

f.  STF-OO76  -  Axial  Load  Fitting  -  Beam  Reaction 

g.  STF-0077  -  Axial  Load  Member  Assembly 

h.  STF-0079  -  Whiffletree  Beams  for  Axial  Loads  F.S.  145 

I.  STL-0008  -  Jig  Layout  for  Forward  Loads  -  M.L.G. 

J.  STL-0010  -  Load  Setup  for  M.L.G. ,  Test  #15 

k.  STP-0010  -  Main  Engine  Mount  Assembly  for  Ir  rtla  Relief,  Test  #15 

l.  STF-0039  -  Rear  Spar  Support  Assembly 

m.  STF-0026  -  Yoke  Assembly  -  Jack  Fitting 

n.  STF-0055  -  Parachute  Fitting  Load  Setup,  Test  #15 

o.  STL-0011  -  Summary  of  L  ad  Points  and  Jig  Layout  for  Test  #15 

2.  Remove  load  cylinders  and  tension  straps  used  for  the  windshield  test 

(#14). 

3.  Drawing  STL-0011  -  Summarizes  Jig  layout  and  load  points  for  this  test; 

4.  Install  STL-0006  (load  fittings  to  M.L.G.  axle)  and  SIK-0002  (main 
landing  gear  oleo  restraint).  The  main  landing  gear  shall  be  locked  in 
the  conventional  landing  position.  (FVD) 

5>  Install  forward  fuselage  whiffletrees  to  the  existing  shear  straps  as 
shown  In  STF-0070. 


6.  Erect  the  Jigvork  shown  in  STF-OO78  and  STF-0079* 

7*  Install  the  axial  load  fitting,  STF-0075*  and  beam  reaction  fitting 
shown  in  STF-OO76.  Weld  007 6  on  installation. 

8.  Install  the  load  member  shown  in  assembly  drawing  STF-0077* 

9*  Install  the  10  foot  long  I-beam  as  shown  in  STL-0008. 

10.  Install  load  cylinders  for  forward  and  up  loads  on  the  main  landing 
gear  as  shown  in  STL-0010. 

11.  Install  engine  mount  load  fittings  and  whlffletrees  as  shown  in  STP-0010. 

12.  Install  2  load  cylinders  to  provide  down  loads  at  the  rear  spar.  This 
installation  is  shown  in  STF-0039-  Cylinder  size  and  load  will  depend 
upon  the  dead  weight  characteristics  of  the  rear  spar  support  assembly. 

13«  The  aft  end  of  the  airplane  is  supported  by  the  yoke  assembly  shown  in 
STF-0026.  Up  load  reaction  at  this  point  must  be  measured  during  this 
test  which  will  require  the  installation  of  a  load  link  between  STF-0026 
and  the  floor.  This  installation  is  shown  on  page  2  of  STF-0026. 

14.  Erect  2  ten  foot  "A"  frames  and  crossbeam  aB  shown  in  STF-OO55. 

15*  Install  load  cylinder  and  tension  straps  for  parachute  fitting  loads 
as  shown  in  STF-0055- 

16.  Install  hydraulic  lines  to  all  cylinders. 

17.  Prepare  to  record  strain  gage  output  from  the  load  link  at  F.S.  384 
(jack  fitting). 

18.  Calibrate  the  Edison  unit  to  the  pressures  and  loads  shown  in  Table  15-I. 

19*  Install  the  following  deflection  gages:  D-190  through  D-I98  inclusive. 

20.  Prepare  to  record  the  output  of  strain  gages  S-301  through  S-306  inclusive. 

S-401  through  S-419  " 

S-501  through  S-533  " 

21.  Prepare  to  record  the  displacement  measurements  of  the  installed  deflection 
gages. 


100 


Loading: 

Loads  will  be  applied  In  Increments  as  specified  In  Section  IV,  General  Test 
Procedures,  and  to  the  levels  shown  In  Table  15-1. 

Data: 


Record  strain  gage  outputs  and  deflections  at  each  load  increment. 


SUMMARY  OF  LOAD  CYLINDERS 


Size 

Max.  Load 

1. 

Fuselage  W/T,  F.  Sta.  62 

1  sq. 

in. 

1,754# 

2. 

Fuselage  W/T,  F.  Sta.  150.8 

10.9  sq. 

in. 

8,342# 

3. 

Axial  1oad  cyl.  F.  Sta.  95  (R)* 

2.0  sq. 

in.  <1. 

3,680# 

4. 

Fwd.  load  M.L.G.  (Right) 

5»0  sq. 

.  in. 

8,373# 

5. 

Fwd.  load  M.L.G.  (Left) 

5.0  sq. 

in. 

8,373# 

6. 

Up  Load  M.L.G.  (Right) 

10.9  sq. 

in. 

12,781# 

7- 

Up  Load  M.L.G.  (Left) 

10,9  sq. 

in. 

12,781# 

8. 

Up  and  Aft  load  engine  mounts  (R) 

2.0  sq. 

in. 

3,242# 

9. 

Down  load  engine  mounts  at  F.S.Ta.257- 

>1  5*0  sq. 

in. 

4,300# 

10. 

Down  load,  rear  spar,  wing  root,  F.S. 

296.5(R)(5.0  sq. 

in.  )* 

2,834#* 

11. 

Down  load,  rear  spar,  wing  root,  F.S. 

296.5(L)(5.0  sq. 

.  in.)* 

2,834#* 

12. 

Parachute  fitting  aft  and  down  load  (R)  2.0  sq. 

in. 

3,350# 

*Load  &  cylinder  sizes  are  dependent  upon  dead  weight  reactions  of  STF-0039* 


Area 

Total 

1  sq.  in. 

1 

2.0  sq.  in. 

3 

5.0  sq.  in. 

5* 

10.9  sq.  in. 

3 
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TEST  #16 

Structure  Tested:  Main  landing  gear,  local  fittings  and  fuselage  center 
section. 

Test  Condition:  Drift  landing. 

Airplane  Mounting  Fixture:  Alternate  airplane  test  fixture  (Ref.  Section  V). 

Test  Preparations: 

1.  The  following  drawings  will  be  required  to  set  up  for  this  test: 

a.  STF-0077  -  Axial  Load  Member  Assembly 

b.  STP-0010  -  Main  Engine  Mount  Assembly  for  Inertia  Relief 

c.  STL-0009  -  Load  Points  and  Hardware  Layout  for  Drift  Landing  Test 

d.  STL-0008  -  Jig  Layout  for  Applying  Forward  Loads  to  M.L.G. 

e.  STL-0007  -  Side  Loading  Layout  -  M.L.G. 

2.  Remove  whiffletrees  from  F.S.  35*2  to  188.6  inclusive. 

3.  Remove  axial  load  member  shown  in  drawing  STF-0077. 

4.  Remove  engine  mount  load  fittings  shown  in  drawing  STP-0010. 

5.  Remove  parachute  load  fitting  STF-0055- 

6.  Remove  load  cylinders  and  tension  straps  which  apply  forward  loads  to 
the  main  landing  gear. 

7*  Change  the  load  cylinders  which  apply  up  loads  to  the  main  landing  gear 
from  10.9  sq.  in.  to  5'.0  sq.  in.  cylinders. 

8.  Retain  load  cell  and  tension  strap  installation  at  the  jack  fitting  (F.S.  384). 

9.  Fittings  STL-0002  (Oleo  restraint),  and  STL-0006  (M.L.G.  load  fittings), 
which  were  used  in  Test  #15  will  also  be  used  in  this  test.  Load  points 
and  methods  of  load  application  for  this  test  are  shown  in  drawing 
STL-0009,  Sheets  1  through  8  (attached).  "A"  frame  locations  are  summa¬ 
rized  on  Sheet  1  of  STL-0009.  The  main  landing  gear  will  be  locked  In 
the  conventional  landing  position. 
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Erect  the  5  foot  "A"  frame  at  F.S.  135,  and  install  the  loading  hardware  as  shown 
on  sheet  2 ,  STL-0009.  Load  is  applied  to  the  strut  through  the  use  of  a  web 
strap  around  the  oleo  piston.  Care  must  be  taken  to  insure  that  the  strap  does 
not  slip  so  as  to  allow  the  load  to  be  applied  below  the  reference  waterline. 


(54.4) 


11.  Install  whiff letree  beams  to  fuselage  shear  straps  as  shown  on  sheet  3  of  STL-0009. 

12.  Attach  tension  straps  from  the  fuselage  whlffletrees  to  the  load  cylinders  which 
are  shown  in  the  cylinder  Installation  drawing  -  sheet  4  of  STL-0009. 

13.  Install  a  12-inch  vide  flange  beam,  10  feet  long  as  shown  in  STL-0008,  (fittings 
included ) 

14.  Install  whiff letree,  tension  straps  and  cylinder,  as  shown  on  sheet  5  of  STL-0009, 
for  forward  loads  on  the  main  landing  gear,  (landing  gear  fittings  STL-0006) 

15.  Install  a  12-inch  wide  flange  beam  15  feet  long  at  F.S.  275.4.  This  beam  makes  2 
,rA,r  frames  as  shown  on  drawing  STL-0007  and  STL-0009,  sheet  1. 

16.  Install  loading  hardware  on  above  beam  per  drawing  STL-0007. 

17.  Erect  the  "A"  frame  at  F.S#  297  and  install  load  cylinders  and  tension  straps  as 
shown  on  sheet  6  of  STL-0009 . 

18.  Erect  the  "A"  frame  at  F.S.  3 66  and  install  load  cylinders  and  tension  straps  at 
F.S.  365  and  366  as  shown  on  sheet  ^  of  STL-0009. 

19.  Install  STF-0053  (parachute  side  load  fitting) 

20.  Erect  the  "A"  frame  at  F.S.  486  and  install  the  load  cylinder  and  tension  strap 
as  shown  on  sheet  8  of  STL-0009 . 

21.  Calibrate  Edison  unit  to  the  pressures  Bhown  in  Table  l6-I. 

22.  Install  hydraulic  lines  to  all  installed  cylinders. 

23.  Prepare  to  record  the  output  from  the  following  strain  gages:  S-501  through 

S-533  inclusive 

24.  Install  and  prepare  to  record  displacements  from  deflection  gages  D-210  and  D-213 
inclusive. 
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25.  Install  upper  engine  compartment  doors  and  side  fairings  if  available. 

(143F074  and  143F075 ) 

LOADING: 

Loads  shall  be  applied  in  increments  as  specified  in  Section  IV,  General  Test 
Procedures,  and  to  the  levels  shown  in  Table  l6-I. 

DATA: 

Record  strain  gage  output  and  deflections  at  each  load  increment. 
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TEST  #16 

SUMMARY  OF  LOAD  CYCLES 

SIZE 

i 

| 

MAX.  LOAD 

1.  Nose  landing  gear  (side  load) 

1  sq.  in. 

i 

1266# 

Ji 

2.  F.S.  157 • ^  (down  load) 

5  sq.  in. 

3560# 

I 

3.  F.S.  152.5  (down  load) 

1  sq.  in. 

2841# 

4.  M.L.G.  (forward  load) 

.dll  sq.  in. 

(Bimba) 

692# 

5.  F.S.  297  (side  load) 

2.0  sq.  in. 

3453# 

6.  M.L.G.  (up  load  -  rt.  side) 

5>0  sq.  in. 

6060# 

7.  M.L.G.  (up  load  -  left  side) 

5.0  sq.  in. 

6060# 

8.  F.S.  297  (up  load) 

5*0  sq.  in.* 

imp 

9-  F.S.  297  (down  load) 

5*0  sq.  in.* 

6654#* 

10.  F.S.  3 66  (side  load) 

2.0  sq.  in. 

3079# 

11.  F.S.  365  (down  load) 

1  sq.  in. 

1779# 

12.  F.S.  365  (up  load) 

1  sq.  in. 

615# 

13.  F.S.  486  (side  load) 

.8ll  sq.  in. 

(Bimba) 

489# 

l4.  M.L.G.  (side  load  -  rt.  M.L.G. ) 

2.0  sq.  in. 

4859# 

15.  M.L.G.  (side  load  -  left  M.L.G.) 

2.0  sq.  in. 

0 

3643# 

♦Cylinder  size  and  load  will  be  determined 

after  STF-0039  is  weighed. 

AREA  (sq.  in. ) 
0.811  (Bimba) 
1.0 
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TEST  #17 

Structure  Tested:  Main  landing  gear  door  (left  side)  and  associated  locks 

and  linkages. 

Test  Condition:  Opening  pressures  on  door  in  high  speed  flight. 

Airplane  Mounting  Fixture:  Basic  airplane  test  fixture  (Reference  Section  V). 

Test  Preparations: 

1.  The  following  drawings  will  be  required  to  set  up  for  this  test: 

(a)  STL-0012  -  Schematic  Layout  of  M.L.G.  Door  Load  Fixtures 

(b)  STL-0004  -  Main  Landing  Gear  Door  Whiffletree  Layout 

(c)  STL-0003  -  Main  Landing  Gear  Door  Tension  Pad  Layout 

2.  Landing  gear  will  be  up  and  the  doors  will  be  closed  and  locked. 

3.  Install  the  5-foot  "A"  frame  and  the  5  foot  long  erector  beam  as  shown  in 
STL-0012. 

4.  Assemble  whiffletrees  as  shown  in  drawing  STL-0004. 

5.  Install  whiffletrees  and  load  cylinders  as  shown  in  STL-0012. 

(Loads  will  be  applied  normal  to  the  surfaces  of  the  doors).  Tension  pad  layout 
Is  shown  in  drawing  STL-0003. 

6.  Install  deflection  gages  D-220  through  224  Inclusive. 

7-  Calibrate  the  Edison  unit  to  the  pressures  shown  in  Table  17-1. 

8.  Loads  will  be  applied  to  both  doors  simultaneously. 

Loading: 

Limit  loads  will  be  applied  as  specified  in  Section  IV,  General  Test  Procedures, 
and  to  the  levels  shown  in  Table  17-1. 

Data: 

Deflections  of  the  door  and/or  fuselage  will  be  recorded  at  each  load  Increment. 
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TEST  #18 

Structure  Tested;  Wing  flap,  hinges  and  actuator  fitting. 

Test  Condition;  Flap  fully  deflected,  V  ■  180  knots. 

Test  Fixture:  Off  aircraft  test,  (Reference  STW-0010) 

Test  Preparations: 

1.  Erect  the  Jig  structure  shown  in  STW-0010. 

2.  Install  flap  as  shown  in  STW-0010.  (Note  inclination  of  flaps.) 

3.  Install  a  load  cell  to  measure  the  actuator  link  load. 

4.  Install  deflection  gages  D-230  and  D-231. 

5.  Load  distribution  will  be  simulated  through  the  use  of  shot  bags.  The  follow¬ 
ing  will  be  required: 

54  -  25#  bags 
66  -  5#  bags 

Loading:  Loading  will  be  in  the  following  percent  limit  load  increments: 

20-40-20-80-20-100-20 
The  load  locations  and  magnitudes  are  shown  in  Table  18-1. 

Da< a:  Record  deflections  and  load  cell  output  at  each  load  increment. 
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TEST  #19 

Structure  Tested:  Rudder,  hinge  fittings  and  control  rod. 

Test  Condition;  Maximum  pilot  effort  rudder  hinge  moment  for  rudder 
induced  sideslip. 

Test  Fixture:  Separate  off -aircraft  test.  Jig  shown  in  STV-0001. 

Test  Preparations: 

1.  Erect  the  Jig  as  shown  in  STV-0001. 

2.  Install  the  rudder  in  the  Jig,  chord  plane  horizontal.  The  following 
additional  parts  will  be  required  for  the  installation: 

(a)  143T022 

(b)  DT-28AH  (Shafer  bearing  installed  at  the  bottom  of  the  rudder). 

3-  Install  the  following  deflection  gages:  D-140  and  D-l4l. 

4.  The  following  shot  bags  will  be  required: 

47  -  25#  bags 
23  -  5#  bags 

Loading:  Load  distribution  will  be  simulated  through  the  use  of  shot  bags 
placed  on  the  surface  as  described  in  Table  19-1.  The  following 
percent  limit  loading  schedule  will  be  followed: 

20  -  50  -  20  -  80  -  20  -  100  -  20 


Data:  Record  deflections  at  each  load  increment. 
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Structure  Tested:  Canopy  and  frame. 

Test  Condition;  Maximum  flight  dynamic  pressures  on  canopy,  sideslip 
angle  (yS)  -  5* 

Test  Fixture?  The  test  will  be  conducted  off  the  aircraft.  The  Jig  Is 
shown  In  STC-0002. 

Test  Preparations; 

1.  Erect  the  Jig  structure  shown  In  STC-0002. 

2.  Install  the  canopy  In  the  test  fixture.  (Care  must  be  taken  to 
Insure  that  the  shear  pins  on  the  forward  lower  canopy  are  engaged 
and  that  the  canopy  down  locks  are  engaged.  There  Is  only  a  slight 
(5  to  10  pounds)  preload  In  the  canopy  latches. ) 

3.  Attach  whl f fie trees,  tension  straps  and  load  cylinders  to  canopy  ten¬ 
sion  pads.  (Pad  arrangement  Is  shown  In  the  attached  photographs  and 
In  Table  20-1. ) 

4.  Install  deflection  gages  D-250  through  D-258  inclusive. 

5*  Each  latch  mechanism  will  have  a  load  cell  Installed  to  measure  latch 
loads.  Prepare  to  record  the  output  of  each  load  cell. 

Loading: 

The  loads  Imposed  In  this  test  will  be  canopy  ultimate  loads  (limit  loads 
x  1.5)  which  are  shown  In  Table  20-1.  The  loads  will  be  applied  in  the 
following  percent  ultimate  load  Increments:  20  -  40  -  20  -  55  -  20  -  66.6  - 
20-80-20-90-20-100-20. 


Data: 

Deflection  measurements  will  be  taken  at  each  load  increment  up  to  and  in¬ 
cluding  66.6$  ultimate  load.  Beyond  this  point  the  deflection  gages  may  be 
removed  if  failure  of  the  test  article  could  result  in  damage  to  costly 
Instrumentation. 


Reactions  at  each  latch  mechanism  will  be  recorded  at  each  load  increment.  128 
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TEST  #21 

Structure  Tested;  Elevator,  aileron,  and  rudder  control  systems. 

Test  Condition:  Maximum  pilot  effort. 

Airplane  Jig:  None  required.  Test  is  to  be  accomplished  during  Installed 
systems  tests. 

A.  General  Test  Preparations: 

1.  The  following  drawings  will  be  required  to  set  up  for  this  test^ 

a.  SIW-0026  -  Dummy  Actuator,  Aileron,  for  Controls  Test 

b.  STZ-0001  -  Controls  Test  Layout 

c.  STZ-0002  -  Controls  Test  Fittings 

d.  STZ-0003  -  Controls  Test  Reaction  Fitting  (cockpit  bulkhead) 

e.  STZ-0004  -  Rudder  Tension  Regulator  Restraint  Fitting 

f.  STZ-0005  -  Elevator  Restraint  Fitting 

2.  Install  restraint  fittings  on  ailerons,  rudder  and  elevator  as  shown  in 
the  drawings  above. 

3.  Install  the  load  reaction  fitting  on  the  cockpit  aft  bulkhead  as  shown 
in  STZ-0003. 

4.  Erect  external  Jlgwork  for  the  side  stick  loads  shown  in  STZ-0001. 

5.  Install  the  load  fittings  and  Blmba  load  cylinders  as  shown  in  STZ-0001. 

B.  Elevator  Test; 

Loading:  Apply  the  limit  pilot  effort  fore  and  aft  loads  to  the  control  stick. 
(200  pounds),  in  Increments  specified  in  Section  IV,  General  Test 
Procedures. 

Data;  Record  stick  deflections  at  the  point  of  load  application.  Deflec¬ 
tions  to  be  with  respect  to  the  airplane.  Data  to  be  recorded  at  each 
increment. 
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C.  Rudder! 

££S«Hai  Apply  the  Unit  pilot  .Wort  lo*  to  th.  right  rndd.r  p^i  (300 

pouna.),  in  lncr.rn.nta  .pacified  in  Section  IV,  o.n.r.1  T..t  P„. 
cedures. 

—  BeCOrd  **“  th.  point  of  1*.  application.  Den.o 

tlon.  to  he  vlth  reapact  to  th.  airman,.  Data  to  b.  taken  at  each 
load  Increment. 

Repeat  the  above  for  the  left  rudder  . 

D.  Aileron: 

Apply  th.  Halt  pilot  .Wort  .Id.  fore,  to  th.  control  .tick  (loo 

P°UOd,>’  10  lnCr"“nt>  Section  IV,  General  Tc.t  Procd- 

urea. 

Record  .tick  deflection,  at  the  point  of  load  application.  Defi.c- 

tlon.  to  he  with  respect  to  the  alrplwe.  Data  to  h.  recorded  at 
each  load  Increment. 

Loads  and  deflections  to  left  and  right  are  required. 


Loading; 


Data; 
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TEST  #22 

Structure  Tested:  Wing  fan  doors  and  actuating  hardware  (installed  on  fan). 

Test  Condition:  High  speed  flight  (F-l)  N  ■  4-4.0*  Mach  Mo.  .8.  Q  ■  850  psf  - 
Maximum  wing  fan  door  loading  with  the  doors  closed. 

Airplane  Jig:  Off  airplane  test.  Jig  Is  shown  In  drawing  8TW-0050. 

Test  Preparations: 

1.  The  following  drawings  will  be  required  to  set  up  for  this  test: 

a.  STW-0050 

b.  STW-0060 

c.  STW-0070 

d.  STW-0075 

2.  The  wing  fan  will  be  delivered  for  test  with  the  complete  fan  door  Installation 
made  including  door  actuating  cylinders. 

3.  Tension  pads  will  be  Installed  on  the  fan  doors  as  shown  In  the  test  program. 

4.  Remove  the  fan  assembly  from  the  shop  handling  fixture  and  Install  it  in  the 
test  fixture  STW-0050.  The  fan  wi21  be  mounted  horizontally  as  It  would  be  In 
the  aircraft. 

5.  Install  the  whiff letrees  shown  In  STW-0060  with  the  tension  pads  as  Indicated* 

6.  A  3000  psl  hydraulic  source  is  required  for  fan  door  hydraulic  power. 

7.  A  28  volt  DC,  20  amp*  electrical  source  Is  required  for  door  latch  power. 

6.  Install  hydraulic  power  to  the  fan  door  actuators  as  shown  In  8TW-0070. 

9.  Install  electrical  power  to  door  latch  mechanism  as  shown  In  STW-0075* 

10.  The  tests  shall  be  conducted  with  3000  psl  hydraulic  pressure  supplied  to  the  fan 
door  actuators  and  28  volts  applied  to  the  latch  mechanisms  even  though  the  latches 
will  not  be  operated  during  this  teBt  sequence. 

11.  Load  measuring  bolts  will  have  been  Installed  on  the  "record  player"  (O.E.  Part 
No.  412001-300-2).  Eight  (8)  bolts  are  installed  and  their  output  must  be 
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measured.  Prepare  to  record  the  data  on  the  Gilmore  recorder. 

12.  Prepare  to  record  the  output  of  strain  gages  S  through  S _ . 

13*  Prepare  to  measure  and  record  structural  deflections  at  points  D _ 

through  D  (18  pts) 

Loading  and  Data:  The  following  test  procedure  will  be  used: 

Part  I 

A.  Apply  3000  psi  hydraulic  pressure  to  the  tension  side  of  the  door  actuator 
cylinders  (4). 

B.  Apply  the  simulated  airloads  on  the  doors  in  the  increments  specified  in 
Section  IV,  General  Test  Procedures,  and  to  the  levels  shown  in  Table  22-1. 

C.  Record  strain  gage  output  and  deflections  at  each  load  increment. 

Part  II 

A.  Apply  3000  psi  hydraulic  pressure  to  the  tension  side  of  the  outboard  forward 
and  inboard  aft  actuators  only. 

B.  Same  as  Part  IB. 

C.  Same  as  Part  IC. 

Part  III 

A.  Apply  3000  psi  hydraulic  pressure  to  the  tension  side  of  the  outboard  aft 
and  the  inboard  forward  actuators  only. 

B.  Same  as  Part  IB. 

C.  Same  as  Part  IC. 
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Structure  Tested:  Wing  fan  doors  and  actuating  hardware  (installed  on  fan). 

Test  Condition:  Transition  flight,  nz  >  2.0,  q  ■  45.9  psf,oC-  18°,  wing  fan  doors 
closed. 

Airplane  Jig:  Off  airplane  test.  Jig  is  shown  in  drawing  STW-0050. 

Test  Preparations; 

1.  The  following  drawing  will  he  required  to  set  up  for  this  test: 
a.  STW-OO60  -  Whiffletree  layout 

2.  The  fan  assembly  will  remain  in  the  same  jig  and  in  the  same  attitude  as  used 
in  the  previous  test. 

3.  The  hydraulic  power  and  electrical  power  setup  and  data  gathering  devices  will 
remain  unchanged  from  the  previous  test. 

4.  Install  the  whiff letrees  shown  in  STW-0061. 

5.  All  strain  gages  used  in  the  preceeding  test  will  alBO  he  used  in  this  test. 
Loading: 

Part  I 

With  the  doors  closed  and  latched,  and  with  3000  psi  hydraulic  pressure 
applied  to  the  tension  side  of  all  door  actuator  cylinders,  apply  simulated 
airload  to  the  door.  The  loads  will  he  applied  in  increments  as  specified 
in  Part  IV,  General  Test  Procedures,  and  to  the  levels  shown  in  Table  23-1. 

B.  Record  deflection  and  strain  gage  data  at  each  load  increment. 

C.  At  100  percent  limit  load,  unlatch  the  doors  and  after  structure  has  stabilized 
record  deflections  and  strain  measurements. 

D.  Relatch  the  doors. 


Part  II 

A.  Dump  the  pressure  from  the  outboard  forward  and  inboard  aft  actuators.  Record 
deflections  and  strain  gage  outputs. 

B.  Unlatch  the  doors  and  after  the  structure  has  stahilized  record  strain  gage 
outputs  and  deflections. 
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C.  Relatch  the  doors. 


Part  III 

A.  Repressurize  the  tension  side  of  the  outboard  forward  and  Inboard  aft 
actuators  and  dump  the  pressure  on  the  outboard  aft  and  inboard  forward 
actuators.  Record  deflection  and  strain  gage  outputs. 

B.  Unlatch  the  doors  and  after  the  structure  has  stabilized  record  strain 
gage  outputs  and  deflection  measurements. 

C.  Remove  all  deflection  measuring  devices. 


Part  IV 


Part  V 


Part  VI 


At  100  percent  limit  load  and  with  3000  psi,  hydraulic  pressure  applied  to 
the  tension  side  of  the  door  actuators  unlatch  the  doors.  Gradually  reduce 
the  actuator  pressure  until  the  doors  begin  to  lift  from  their  seated  positions 
and  record  the  pressure. 

Allow  the  doors  to  raise  3  to  4  inches  maximum  at  their  outboard  edges,  then 
increase  the  actuator  pressure,  close  and  relatch  the  doors. 

At  100  percent  limit  load  and  with  3000  psi,  hydraulic  pressure  applied  to 
the  outboard  forward  and  inboard  aft  door  actuators  only,  unlatch  the  doors.' 
Gradually  reduce  the  actuator  pressure  until  the  doors  begir.  to  lift  from 
their  seated  positions  and  record  the  pressure. 

Allow  the  doors  to  raise  to  3  or  4  inches  maximum  at  their  outboard  edges, 
then  increase  the  actuator  pressure,  close  and  relatch  the  doors. 

At  100  percent  limit  load  and  with  3000  psi  hydraulic  pressure  applied  to 
the  outboard  aft  and  inboard  forward  door  actuators  only,  unlatch  the  doors. 
Gradually  reduce  the  actuator  pressure  until  the  doors  begin  to  lift  from 
their  seated  positions  and  record  the  pressure. 


B.  Allow  the  doors  to  raise  3  or  4  inches  maximum  at  their  outboard  edges,  then 


Increase  the  actuator  pressure,  close  and  relatch  the  doors. 
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TEST  #24 

Structure  Tested:  Wing  fan  doors  and  actuating  hardware  (installed  on  fan). 

Test  Condition;  Transition  flights,  wing  fan  door  open,  yaw  right. 

Airplane  Jig:  Off  airplane  test.  Jig  is  shown  in  drawing  STW-0050. 

Test  Preparation: 

1.  The  following  drawing  will  he  required  in  setting  up  for  this  test: 
a.  STW-0050 

2.  Remove  all  whiffletrees  from  the  previous  tests. 

3*  Remove  all  tension  pads  from  the  fan  doors. 

4.  Remove  the  20-volt  power  system. 

5*  Rotate  the  fan  assembly  to  the  position  Bhown  in  drawing  STW-0050. 

6.  Prepare  and  record  the  output  of  strain  gages  S _  through  S _ . 

7«  Prepare  to  record  the  deflections  at  points  D _  through  D 

o  PS» 

o.  The  fan  doors  will  be  open  for  this  test  and  3000  gpf  hydraulic  pressure  will 
be  applied  to  the  fan  door  actuators  bb  in  previous  tests. 

Loading  and  Data; 

L  I 

A.  With  all  four  door  actuators  pressurized  to  3000  psi  (compression  side), 
load  the  doors  to  25$  load  with  shot  bags. 

B.  Record  strain  gage  output  and  deflections. 

C.  Increase  load  to  50$  load. 

D.  Record  strain  gage  output  and  deflections. 

E.  Increase  load  to  75$  load. 

P.  Record  strain  gage  output  and  deflections. 

0.  Increase  load  to  100$  limit  load. 

H.  Record  strain  gage  output  and  deflections. 


Part  II 


A.  With  100$  limit  load  being  applied  to  the  doors ,  gradually  reduce  the 
hydraulic  pressure  of  the  outboard  aft  and  inboard  forward  actuators  to 
zero  pressure. 

B.  Record  strain  gage  output  and  deflections. 

C.  Gradually  return  the  pressure  of  all  actuators  to  3000  psi. 

Part  III 

A.  With  100$  limit  load  being  applied  to  the  doors,  gradually  reduce  the 
hydraulic  pressure  on  the  outboard  forward  and  inboard  aft  actuators  to 
zero  pressure. 

B.  Record  strain  gage  output  and  deflections. 

C.  Gradually  return  the  pressure  of  all  actuators  to  3000  psi. 

D.  Remove  the  door  load. 
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This  part  of  the  report  contains  the  reaults  of  the  atructural 
proof  test  program  for  the  U.S.  Army  XV-5A  Lift  Fan  Research 
Aircraft. 

Twenty-five  separate  tests  were  conducted  In  the  program  to 
demonstrate  structural  Integrity  of  the  airframe  for  flight  and 
ground  loads. 
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2.0  SUMMARY 


The  XV-5A  static  tests  were  conducted  in  accordance  with  the  Structural 
Proof  Test  Program  (Ref.  1)  and  the  Static  Test  Procedure. 

The  objective  of  the  program  was  to  demonstrate  by  minimum  testing  the 
structural  integrity  of  the  airframe.  This  objective  was  accomplished. 
Most  of  the  tests  were  conducted  without  any  difficulty;  that  is.  limit  load 
was  reached  without  any  permanent  set  or  adverse  deflections.  In  a  few 
tests,  however,  such  as  those  on  the  windshield  and  main  landing  gear 
door,  structure  was  found  to  be  below  required  strength  or  stiffness.  In 
all  such  cases  sufficient  revisions  were  made  and  any  necessary  retest¬ 
ing  was  conducted  satisfactorily.  Detailed  accounts  of  action  taken  are 
included  in  the  test  summaries. 

The  instrumentation  was  planned  primarily  to  indicate  any  permanent  set 
or  excessive  deflection  and  was  not  sufficient  to  provide  significant  cor¬ 
relation  of  test  results  with  calculated.  However,  some  comparisons 
are  presented  in  the  summaries  of  these  tests  where  sufficient  data  was 
available. 

In  certain  tests  additional  instrumentation  was  required,  and  in  each 
case  it  is  noted  in  the  discussion  of  that  test. 

The  deflection  data  has  been  corrected,  where  possible,  to  give  dis¬ 
placements  with  respect  to  the  airplane. 

Strain  gages  were  installed  at  critical  points  in  the  airframe  for  the 
purpose  of  verifying  that  yield  strain  was  not  reached  during  tests. 
Readings  from  these  gages  were  plotted  only  for  strains  exceeding 
1000  micro-inches  per  inch  at  limit  load.  In  all  cases  the  stresses 
corresponding  to  these  strains  were  considerably  lower  than  material 
yield  strengths,  and  in  most  cases  they  were  lower  than  those  calculated 
in  the  stress  analysis.  Figure  1  shows  the  configuration  of  the  test 
vehicle,  and  Figure  2  shows  the  test  vehicle  in  the  test  jig. 
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Figure  1  View  of  General  Test  Vehicle 
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3.0  TEST  RESULTS 


3.1  TEST  NO.  1  -  NOSE  LANDING  GEAR  DOOR  AND 
UP-LOCK  MECHANISM 

3. 1. 1  Test  Condition 

Limit  Load  on  A/C  with  Pressures  Tending  to  Open  Gear  Doors. 

V  »  500  knots  @  S.  L. 

3.1.2  Introduction 

The  test  was  conducted  according  to  the  procedures  outlined  with  two 
deviations: 

a.  The  R.  H.  forward  door  and  the  aft  door  were  loaded  separately 
due  to  inadequate  room  for  placement  of  shot  bags  if  done 
simultaneously. 

b.  Four  additional  deflection  gages  were  installed  (D-7,  D-8,  D-9, 
D-10).  Location  of  these  gages  are  called  out  in  Figure  4. 

3.1.3  Summary 

The  tests  were  begun  by  loading  the  forward  right  hand  door  with  shot 
bags.  At  60%  load  the  door  was  deforming  excessively  and  the  tests 
were  stopped.  The  aft  door  was  then  loaded  as  prescribed  in  the 
procedures.  The  loading  went  to  100%  limit  load.  The  deflection  data 
pertaining  to  this  test  are  shown  in  Figures  3  and  4.  It  will  be  noted 
that  forward  door  deflections  are  indicated  also.  This  is  because  the 
forward  doors  overlap  the  aft  door  and  tend  to  support  its  forward  edge. 

Due  to  the  high  deflections  encountered,  rework  of  both  forward  and 
aft  doors  was  accomplished  and  a  retest  of  the  new  configuration  was 
made. 

In  this  test  the  loads  were  applied  through  a  tension  pad-whiffletree 
scheme  with  both  doors  being  loaded  simultaneously.  The  resulting 
deflection  curves  are  shown  in  Figures  5  and  6.  Figures  7  and  8  show 
the  loading  arrangement. 
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Figure  7 

Nose  Landing  Gear 
Door  Test 


Figure  8  Closeup  Showing  Whiffle  Tree  Loading 
Arrangement  on  NLG  Door 
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TEST  NO.  2  -  ELEVATOR  AND  CONTROL  ATTACHMENTS 


3.2.1  Test  Condition 


Maximum  Pilot  Effort  Hinge  Moment 

3.2.2  Introduction 


The  elevator  test  representing  maximum  pilot  effort  hinge  moment 
capability  was  undertaken  according  to  the  test  procedures  outline. 
Shot  bags  were  placed  over  the  left  elevator  and  deflections  were 
measured  at  two  span-wise  locations  (BL  18  and  BL  53)  and  at  three 
points  along  each  span-wise  station.  These  correspond  to  the  R.  S. 
(rear  spar  of  horizontal  stabilizer),  HL  (hinge  line  of  elevator)  and  TE 
(trailing  edge  of  the  elevator). 

3.2.3  Summary 

Deflections  due  to  the  placement  of  shot  bags  were  noted  and  a  curve 
of  load  expressed  as  a  per  cent  of  limit  load  versus  their  deflections 
was  plotted  as  per  Figure  9.  Figures  10  and  11  show  the  loading 
arrangement.  All  deflections  are  with  respect  to  the  rear  spar  of 
the  horizontal  stabilizer. 


Siiis 


mm 

bm 

Htfim 

un 

Mi! 

MM 

mm 

Bffl 
M 

is  m 


15118 

mml 


(fflUUjffijlHillfflJHiBllKIlffl 


■bpm 

iiiiiiirawfH 


mm 

mm 


IMfflliMIOllIlM 


nSBlISB 


M  tfifi  RH!  HW  Sfllfffi!  Hi!  il  !f!  ttffl  nifi  imt  HSi  ffli!  im2  ffii  ®  !«« flitl  9?]! !»« ttffl  Iftfi  IWi  S8i  (Rfl  Bffl  !ffi  SI!  Wi 


KfflOTjOTlMMUM 
■lllltiiHiil 
■1111HH8 

mm 

llfllfflilMilfl 
■iijmmn 

MflMfflal 


l  smiimi 

SIBMMMHMtl 

B  Kin  siti  tiiii  mil 
IfBRPiiiiiimi 

imm 

HUM! 


!a*l 

Usasissa 


SSI 

IpisHiiaiBia 

KMlraiiBHnRn| 
i^BrnwiiaM 

|9||H 

mI 

■Hi 

m§ 

IS 

Isssbs 


nWadBMiM 

Bsseran 

NarapsaatfiHHipiBiBBi 

hsspsq 

Siisosli 
sssssss 

SB *  ■■ 

mimbm®! 

Smmmmm 
mmwm'M 


lipsssl 

i 


Ibu]  sn  tiiti  iMtttii  u;  [i  ius  mis  f 


gmmam 

MiMidHM 

MMflfMffllif 


1 


Hlli  !Jf!l  liili  fflH  Bill  iil  HUi  RSI  RS  Bfflffii  SSi  ftIB  10!]  BIS  t!!9  ^ 

iliiiliiliilfflyiiiiHtililisffiWHttiiiiitaHffilfflili 
liipyiptiitiDiiiiiiBiQpqiiiiiqpiitiiiiffiif 


BiMiiBdMdiwutfliiimdtHfliMt 
MddUfflMUlIMl 
HSMiltl!l!!M  [\m 


miw 

iiiinttiili 


mm 

Mg 

mm 


lipiiffllSil 

IS8USI1SS 


1111 
MMMW 

bmibih 


awimutHM 
nnaituraa! 
unninpM 
ywldiidiiii 
m  Ki9  a  sin  a  uni  1 1  hi  ns  m  in  a 
hhiim 


M«mw 
mmiiif 


HRM 

111HI1I1! 


Mil; 

■urn 
iraiwiiwm 


Figure  10  Elevator  Test  Showing  Placement  of  Shot  Bags 


Figure  11  View  of  Bottom  Side  of  Elevator  Showing 
Deflection  Instrumentation  Pickup 
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3.3 


TEST  NO.  3  -  NOSE  LANDING  GEAR  AND  LOCAL 
FITTINGS 


3.3.1  Test  Condition 

Ground  Turning  -  Main  Gear  in  CTOL  Position  GW  12,  500#  C.  G.  @ 

FS  240 

3.3.2  Introduction 

This  is  a  critical  condition  for  the  nose  landing  gear  and  local 
support  structure,  simulated  loads  were  applied  according  to  the 
conditions  outlined  in  the  test  procedures. 

3.3.3  Summary 

During  the  test,  it  became  evident  that  large  deflections  of  the  gear 
were  produced  by  the  side  loads  applied.  Consequently,  it  was 
decided  that  two  additional  deflection  measurements  would  provide  a 
better  representation  of  the  resultant  deflections.  These  two  additional 
deflections:  D-22  and  D-23  were  taken  at  the  bottom  of  the  Oleo  and  at 
the  bottom  of  the  cylinder  respectively.  Figure  12  shows  the  deflec¬ 
tions  versus  the  applied  side  load  expressed  aB  a  percentage  of  limit 
load. 

The  deflection  data  was  zeroed  at  the  20%  load  point  to  allow  for 
removal  of  any  nonlinearity  due  to  freeplay  friction. 

Figures  13  and  14  represent  the  strain  measurements  along  the  for¬ 
ward  nose  section.  Figure  15  shows  the  loading  arrangement.  The 
locations  of  the  strain  measurements  are  indicated  on  the  figures. 

With  the  exception  of  the  upper  longeron  at  FS  165  and  at  FS  214, 
all  strains  are  caused  by  tension  loads,  the  former  are  due  to  com¬ 
pression  loads. 
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3.4 


TEST  NO.  4  -  NOSE  LANDING  GEAR  AND  LOCAL 
FITTINGS 


3.4.1  Test  Condition 


Three-Point  Springback  C.G.  @  FS  240  Wt.  9200#  (Nose  Gear) 

3.4.2  Introduction 

The  test  was  conducted  according  to  the  test  procedures  outline. 

The  nose  gear  oleo  was  fixed  in  the  20%  compressed  position  and 
vertical  and  forward  loads  were  applied  as  called  for. 

3.4.3  Summary 

Initial  trials  indicated  large  longitudinal  deflections  of  the  axle.  It 
was,  therefore,  decided  to  place  another  deflection  measurement 
(D-33)  at  the  top  of  the  fork  to  provide  additional  deflection  represen¬ 
tation  of  various  gear  components.  Four  deflections;  the  original 
three  called  for,  plus  the  additional  one,  are  plotted  versus  the 
applied  load  (expressed  as  a  per  cent  of  limit)  in  Figure  16.  The 
deflections  are  referenced  to  the  top  of  the  cylinder  at  Trunnion  (D-31). 

Strain  gage  readings  of  the  nose  section  corresponding  to  net  inertial 
and  gear  induced  reaction  were  also  made.  These  data  were  plotted  in 
Figures  17  and  18  and  appear  as  per  cent  of  limit  load  versus  unit 
strain.  Figures  19  and  20  show  the  loading  arrangement. 
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Figure  19  Oblique  View  Showing  Load  Application  Hard¬ 
ware  During  NLG  Springback  Test 


Figure  20  Side  View  of  NLG  Under  Load  During  Spring- 
back  Test 
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3.5 


TEST  NO.  5  -  FORWARD  ENGINE  MOUNTS. 
BULKHEAD  214 


3. 5. 1  Test  Condition 


Rolling  Pull  Out 

3.5.2  Introduction 


The  forward  engine  mount  static  test  was  conducted  according  to  the 
test  procedures  outline. 

3.5.3  Summary 

Loads  were  applied  as  called  for  in  the  test  procedure.  Due  to  lack 
of  any  measurable  deflections  below  the  60%  load  condition,  the 
points  were  not  plotted  as  a  graph  in  Figure  21.  Figure  22  shows  the 
loading  arrangement.  However,  a  table  of  the  measured  data  appears 
in  Figure  21  for  the  record. 
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Figure  22  View  of  Engine  Mount  With  Load  Cylinder 
(Between  Upright  Beams)  During  Rolling 
Pullout  Test. 
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3.6  TEST  NO.  6  -  WING  FAN  FORWARD  TRUNNION  AND 

FITTING 

3.6.1  Test  Condition 

Transition  Flight,  Pitching,  0^  =  40°  Vectored  Thrust 


3. 6. 2  Introduction 


This  test  represents  a  critical  condition  for  the  wing  fan  forward 
fitting,  spar  attachment  and  inboard  leading  edge  of  wing.  The 
test  was  undertaken  and  completed  according  to  the  test  procedures 
outline. 


3.6.3  Summary 

Measured  vertical  deflection  data  were  plotted  in  Figure  23.  Figure 
24  shows  the  loading  arrangement.  Longitudinal  deflection  data 
proved  to  be  unreliable  and,  therefore,  are  not  shown. 

All  strain  measurements  indicated  less  than  one  thousand  micro 
inches  (1000/i")  and  no  plotting  of  strain  data  was  therefore 
attempted.  The  maximum  strain  at  100%  load  indicated  760/1"  on 
strain  gage  S-654. 
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Figure  24  View  Showing  Wing  Fan  Forward  Trunnion  During  Test. 
/3 *  40°  Vector  Thrust 
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3,7  TEST  NO.  7  -  WING  FAN  FORWARD  ANn  ai?t 

TRUNNION  FITTINGS 

3*7.1  Test  Condition 

Composite  Condition,  Hovering  Flight  with  Roll  $  =0° 

^  v 

3*7.2  Introduction 


**  CrWlCal  condltlon  for  the  wing  fan  forward 
and  aft  fittings  and  their  attachment  and  also  the  leading  edge  of  the 

W  The  toSt  WaS  inltiated  and  completed  according  to  the  test 
procedures  outline.  6  1 


O. 


aummarv 


Deflection  measurements  were  plotted  versus  applied  load  expressed 
as  per  cent  of  limit  load  in  Figures  25  and  26.  Figures  27  and  28 
show  the  loading  arrangement.  All  deflections  were  extrapolated  to 

^det"  l0,d  *biC,8ea  ‘  —  «  -  -  — 


Stram  gage  readings  were  all  below  1000  p  ».  Gage  S-616B  read 
950p  and  gage  S-645-C  read  860 H  "  at  100%  applied  limit  load. 
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Figure  27  Head-On  View  Showing  Forward  and  Side  Load 
Applications 


Figure  28 

View  Showing  Rear 
Trunnion  Vertical 
Load  Application 
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TEST  NO.  8  -  AILERON  AND  ACTUATOR  FITTING 


4 


3.8.1  Test  Condition 

High  Speed  Roll  -  Maximum  Load  and  Maximum  Hinge  Moment  V  = 
500  knots  @  S.  L. 

3.8.2  Introduction 

A  deviation  from  the  original  test  was  made  because  it  was  felt  that 
aileron  loads  alone  were  approaching  wing  spar  design  bending  loads. 
The  wing  test  was  to  follow  the  aileron  test  and  wing  test  instrumen¬ 
tation  was  not  as  yet  complete.  To  save  the  wing  for  the  wing  test 
in  the  event  of  any  damage,  the  loads  applied  to  the  fixed  aileron 
would  check  the  fittings  and  provide  relative  deflections  while  the 
induced  wing  spar  bending  was  alleviated  by  providing  an  equal  and 
opposite  load  over  the  forward  wing  section. 

3.8.3  Summary 

Downward  loads  were  applied  to  the  left  aileron  which  was  set  with  a 
rigid  link  at  19°  trailing  edge  up.  Up  loads  were  applied  to  the  wing 
simultaneously  to  oppose  wing  spar  bending.  Deflections  relative  to 
the  floor  were  measured  as  called  for  in  the  test  procedures. 

Figure  29  shows  the  aileron  deflections  at  the  inboard  and  outboard 
station  plotted  versus  the  applied  load  expressed  as  per  cent  of  limit 
loads.  Both  curves  were  extrapolated  to  zero  deflection  by  straight¬ 
lining  the  40%  and  20%  load  points  back  to  the  origin.  Figures  30  and 
31  show  the  loading  arrangement.  The  deflections  are  referenced  to 
their  respective  buttock  line. 


. . 


A.ILKOO  TEtiT 


t 


Figure  30 
View  Showing  Wing 
Whiffletree  Loading 
and  Aileron  Whiffletree 
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3.9 


TEST  NO.  9  -  BASIC  WING 


3.9.1  Test  Condition 

Four  "g"  Symmetrical  Flight  Maneuver;  Positive  Low  Angle  of  Attack 
V  =  500  knots  @  S.  L. 

3.9.2  Introduction 

This  test  represented  a  critical  condition  for  the  wing  structure  and 
its  attachment  to  the  fuselage.  The  test  was  carried  out  and  completed 
according  to  the  test  procedures  outline. 

3.9.3  Summary 

Deflectic  i  measurements  of  various  wing  panel  points  were  plotted 
versus  applied  load  and  are  shown  in  Figure  32.  The  deflections  are 
shown  with  respect  to  the  wing  spar  attach  points.  A  digital  computer 
routine  was  used  to  convert  the  measured  deflections,  which  were 
with  respect  to  the  floor,  to  those  presented  in  Figure  32.  The  front 
and  rear  spar  deflection  curves  are  nearly  identical  and  for  that 
reason  are  not  plotted  separately. 

Aileron  control  valve  motion  due  to  structural  deflection  of  the  follow¬ 
up  tie  points  is  shown  in  Figure  33.  This  figure  shows  valve  motion 
that  will  Induce  up  aileron  of  approximately  one  degree  when  the  wing 
supports  a  four  "g"  load  factor. 

Strains  which  indicated  greater  than  1000 fi"  at  100%  were  plotted  in 
Figures  34  through  42  for  the  various  wing  points.  Figure  43  shows 
the  loading  arrangement  and  Figure  44  shows  instrumentation  used  to 
measure  follow-up  motion  resulting  from  structural  deflection.  Six 
delta-type  strain  rosettes  were  located  in  the  wing  leading  edge  and 
spar  webs  to  give  an  indication  of  shear  stresses.  The  strain  readings 
from  these,  and  the  resulting  calculations  of  maximum  shear  stress 
are  giver  in  Table  III.  The  shear  values  measured  were  considerably 
lower  than  shear  yield  allowables  of  the  material. 

Leg  "C"  of  S-620  and  S-650  were  labeled  inoperative  and,  therefore, 
stresses  for  these  rosettes  could  not  be  calculated. 
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3.9.4  Comparison  of  Measured  Deflections  with  Predicted: 

The  wing  normal  deflections  were  measured  along  the  front  and  rear 
spars  at  four  buttock  line  locations.  As  noted,  very  little  twist  was 
evident,  which  result  is  in  agreement  with  calculations.  The  magni¬ 
tude  of  the  normal  deflections  are  much  lower  than  calculated;  about 
65%  as  shown  in  Table  I. 

TABLE  I 


MEASURED 

B.  L.  DEFLECTION 


CALCULATED 

DEFLECTION 

CALCULATED 

DEFLECTION 

MEASURED 

DEFLECTION 

(REF.  3) 

(FIG.  9-1) 

% 

42.5 

.5 

.3 

60 

61.0 

1.2 

.8 

67 

80.7 

2.2 

1.5 

68 

100.4 

3.5 

2.3 

66 

117.5 

4.8 

3.1 

65 

134.7 

6.2 

4.0 

65 

151.8 

7.6 

4.8 

63 

169.0 

9.1 

5.8 

64 

The  reasons  for  these  lower  measured  deflections  are  as  follows: 

a.  Calculations  were  based  on  a  10%  reduction  in  modulus  of 
elasticity  to  account  for  a  higher  temperature  (250°  F),  which 
was  conservatively  considered  at  that  time  to  occur  with  the 
flight  condition.  The  test  was  at  room  temperature. 

b.  The  effective  skin  used  with  rib  cap  and  spar  cap  flange  areas 
were  based  on  material  predicted  effective  at  ultimate  load. 

The  test  was  conducted  to  limit  only,  in  which  case  more 
effective  skin  was  utilized,  decreasing  actual  stress  and 
deformation.  This  was  particularly  true  in  the  outer  wing, 
wher«‘  more  skin  was  effective  at  the  lower  stress  level. 

c.  The  predicted  or  calculated  weight  of  the  machined  spars  was 
148  lbs. ,  the  calculations  having  been  based  on  drawing  dimen¬ 
sions  -  the  same  dimensions  used  for  stress  analysis.  The 
weight  of  the  spars,  as  actually  machined,  totaled  183  lbs.,  and 
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represents  a  24%  oversize  in  cross-sections.  This  should 
account  for  correspondingly  low  measured  deflections  as 
compared  to  calculated. 


3.9.5  Comparison  of  Measured  Strains  with  Calculated: 

Table  II  is  a  summary  of  stresses  taken  from  measured  strain  gage 
data.  For  the  sake  of  comparison,  the  corresponding  values  from 
the  stress  analysis  are  shown.  In  practically  all  cases  the  measured 
values  are  less  than  calculated,  mainly  because  of  the  actual  spar 
overweight  condition  mentioned  above. 


39 


mm 


rt 


■0  (0  n 
i2  to 
3  9> 

O  i  41 

•3*6 

o 


0) 
to  • 
to  « 

£  « 

a  to 

bO 


ooooooooooooooooo 

ooooooooooooooooo 

000000t»t»t»000000c50 


00  00  I 
N  N 
I  I 


S3  N  S3 


t*  t»  w  w  w 
n  n  n  n  n 
I  III 


oooooooooooooooooooo 

O  O  O  O  O  ©  Q  ©  ©  ©  ©  : 

ONoanmofogoo'foiANfi'Ht'io 


HflAOHi9innC4NQ0t> 

MNiHNNiHi-lNNC'JtNN 
II  I  I  I  III 


TfNBHliCflHO 
NNHNHHMN 
II  II 


.  e  ©  © 

•  lAtotdiotdtdtetAtoiniotoiotdtetoc^iotd 

<  000000400400)000005  04  04  O  04 

^  H  H  »H  rH  iH  H  H  H  H  fH 


.  ©  ©  e- 

j  LOinrHOOOOooinioooooomtoo 

M*  in  in  to  o  o  h  h  o’  d  w  in  d  oi  oi  h  h  n  d  oi 

NNN1l^®IO'f'i'NNNno4l£>®Hnn 


nonoooiffloo®®Noo®®N®ino 

£*.  HHHHHHrlrtHOIOI04fflOI®fflOI04fl4H 
W  NNNNNNMNNINNNNNNNNNINN 


a  a  t  at 

U  y  O  O  O 


Ih  (_  In 

u  5  « 

3T 


at 

O  <■> 

8.  1 

Q*  Q 

P  P 


§■  8*  8*  &  §* 
^  y  U  O  O 

u  *  H  h 


s  $  s  s  s  5  »  n 

aril  S§ III 


&£  a 

y  O  y 
IU  fc  h 

iii 

3  J  D 


a  a 

o  o 


to 

£ 

aa« 

^  s  i 
&  I  . 
£3  a 

^  r  > 


x  as  as  as  a 

•  •  •  •  • 

J  h]  J  J  J 


jj  jj  a  a  a 

***  •  •  • 

nrt  J 


a  a  a 
•  •  • 
J  J 


*  •  M 

B  a  g> 
a  a  £• 


M  *  h  b  b  ^  u 

0)  ffl  (Q  0}  Ctf  (4 

«r  m  of  sr  «r  at  m 


h  b  «3  c3  cS 

%%%&% 

v  v  3  3  3 

f  f  04  0)  04 

£  £  a  «  a 


rt  rt  rt 

%%% 

h  h  h 

CQ  (0  (tf 

0)  0)  0) 

a  a  a 


3  3  b 
$  9t  % 

c3  rt  ’P 

4)  4J  ? 

a  a  a 


HN^in®t>«rt<lMfflNlO®t'®WW^N 

SSSSSSSSSSSSSSSSSSSS? 

i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  • 

inininininininininioinin®ininininminin 


40 


*  These  gages  have  been  installed  in  the  flight  test  article. 
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Figure  43  View  Showing  Whiffletree  Loading  on  Left  Wing  -  Right  Wing 
Similarly  Loaded;  4  g  Load  Being  Applied  to  Wing. 
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J 


Figure  44  View  of  Potentiometer  Used  to  Measure  Motion  of  Follow-up 
Tie  Points  During  Test  No.  9 
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3.10  TEST  NO.  10  -  FUSELAGE  AND  HORIZONTAL 

STABILIZER  ~ 

3.10.1  Test  Condition 


Composite  condition  to  provide  maximum  design  loads  on  both  fuselage 
and  horizontal  stabilizer  which  are  developed  during  symmetrical 
flight. 


3.10.2  Introduction 


The  applied  loads  for  this  test  were  indicative  of  the  maximum  envelope 
of  the  loads  attributed  to  critical  symmetrical  flight  conditions. 

3.10.3  Summary 

The  test  was  completed  according  to  the  test  procedures  outline  except 
that  deflection  gages  were  relocated  as  follows: 

D-112  FS  87.25  instead  of  91.0.  Not  practical. 

D-115  FS  296  and  inboard  corner  of  LH  Jig  fitting  (rotating 
fitting)  instead  of  FS  296  BL  0.0.  Not  practical. 

D-119  FS  483  instead  of  500;  no  tall  cone. 

D-120  BL  3.0  left  instead  of  0.0.  Not  practical. 

D-122  BL  73  left  instead  of  70;  ten.  pad  in  way. 

D-123  BL  73  right  instead  of  70;  ten.  pad  in  way. 

D-124  BL  10.0  left  instead  of  0.0.  Not  practical. 

D-127  BL  0.0  center  of  space  frame  horizontal  "X"  section. 

Deflection  data  were  plotted  versus  the  100%  applied  limit  load  and 
appears  in  Figure  45.  It  was  found  that  the  deflections  varied  linearly 
with  the  applied  load  and  as  such  it  may  be  ratioed  directly  for  any 
other  load  condition.  The  data  are  corrected  for  Jig  movement  and  is 
plotted  with  respect  to  the  Jig  mount  points  at  fuselage  stations  214 
and  294. 

The  horizontal  stabilizer  center  spar  deflection  with  respect  to  the 
stabilizer  pivot  point  is  shown  in  Figure  46.  The  rear  spar  deflections 
are  referenced  to  the  center  spar  and  are  shown  in  Figure  47.  Figures 
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48  through  51  show  measured  strain  versus  load,  and  Figures  52  and 
53  show  the  loading  arrangement. 

The  horizontal  stabilizer  deflection  data  taken  during  Test  No.  10 
shows  that  the  rear  spar  deflects  approximately  0. 6  Inches  more  than 
the  center  spar  at  100%  limit  load.  An  analysis  was  performed  to 
determ ine/  the  reason  for  the  relative  deflection  between  spars.  It 
was  determined  that  the  following  items  contribute  to  the  unequal  spar 
deflections: 

a.  Deflection  of  root  rib  (point  at  rear  spar  relative 

to  center  spar)  .  16  in. 

b.  Axial  deflection  of  vertical  stabilizer  front  spar 

(tensile  load)  and  center  spar  (compressive  load) 
causing  horizontal  stabilizer  to  pitch  .  18  in. 

c.  Pitching  of  horizontal  stabilizer  resulting  from 
slope  change  of  fuselage  aft  end  due  to  fuselage 
bending 

TOTAL 

All  of  the  measured  stress  values  are  well  below  the  allowable  stresses, 
and  in  most  cases  are  less  than  calculated  values.  It  is  believed  that 
the  calculated  stresses  are  higher  because  secondary  structure  was 
neglected  and  more  skin  is  effective  at  limit  load  than  that  calculated 
for  ultimate  stress  levels. 

Space  frame  strain  gages  S-509,  S-510,  8-522  and  S-523  show  higher 
than  predicted  stress  levels  in  the  members  to  which  they  were  applied. 
The  higher  readings  are  believed  to  be  due  to  Induced  bending  in  these 
members  in  addition  to  axial  loads.  Measured  stress  levels  for  this 
condition  are  still  below  critical  values,  however,  and  the  effect  of 
induced  bending  on  these  members  is  further  discussed  in  the  summary 
of  Test  No.  15  which  produced  more  critical  measured  stresses. 


.  20  in, 
.  54  in. 
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Figure  52  View  Showing  Aft  Fuselage  Under  40%  Limit 
Load  During  Symmetrical  Flight  Maneuver 
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Figure  53  View  Looking  Toward  Left  Forward  Nose 
Section  Withstanding  100%  Limit  Load  for 
Symmetrical  4g  Maneuver. 
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3.11 


TEST  NO.  11  -  FUSELAGE.  VERTICAL  AND  HORIZONTAL 
TAIL  -  UNSYMMETRICAL  FLIGHT 


3.11.1  Test  Condition 

This  test  simulates  the  structural  loading  resulting  from  the  design 
dynamic  overshoot  sideslip  condition  which  subjects  the  structure  to 
both  verticil  and  lateral  aerodynamic  and  inertia  loads. 

3.11.2  Introduction 


The  test  was  conducted  and  completed  according  to  the  procedures 
outline  with  the  following  exceptions: 

Deflection  points  D-139  and  D-141  were  moved  Inboard  six 
inches  from  original  location  due  to  Interference  with  test 
support  bracing. 

Deflection  point  D-144  was  moved  to  the  L.  H.  Horizontal 
Tail  Tip  instead  of  FS  300  W.  L.  100  skin. 

Additional  deflections  made: 

D-151  FS  497  W.L.  100  R.S.  skin-lateral 
D-162  FS  497  W.L.  201  R.S.  vertical  tall-vertical 
D-153  R/H  horizontal  tall  tip-vertical 

3.11.3  Summary 

Measured  downward  bending  deflection  data  is  plotted  in  Figure  54 
for  the  60  and  100%  limit  load  values.  The  80  and  100%  forward 
fuselage  bending  curves  are  nearly  identical,  therefore,  only  the  100% 
curve  is  plotted.  Side  bending  curves  are  shown  in  Figure  55.  In 
both  cases,  the  bending  curves  were  linear  below  the  60%  load  level 
and  are  not  shown.  Deflections  are  referenced  to  the  Jig  mount  points 
and  are  corrected  for  jig  movement  under  load.  Strain  measurements 
that  exceeded  1000/i"  are  shown  in  Figures  56  through  59;  the  strain 
readings  not  shown  were  below  1000 Figures  60  through  63  show 
the  loading  arrangement. 

All  of  the  measured  stress  values  are  well  below  the  allowable  stresses, 
and  in  most  cases  are  less  than  calculated  values.  It  is  believed  that 
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the  calculated  stresses  are  higher  because  secondary  structure  was 
neglected  and  more  skin  Is  effective  at  limit  load  than  that  calculated 
for  ultimate  stress  levels. 

The  strains  in  space  frame  members  8-13,  9-13,  10-14  and  11-14  as 
measured  by  gages  S-509,  S-522,  S-523  and  S-510  are  higher  than 
calculated  values.  This  is  caused  by  induced  bending  in  these  members 
and  is  explained  more  fully  in  the  summary  of  Test  No.  15  which 
produced  more  critical  stress  levels  in  the  same  members. 
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Figure  60 

View  Showing  Forward 
Fuselage  Loading  Dur¬ 
ing  Simulated  Unsym- 
metric  Flight 


Figure  61  View  of  Left  Forward  Side  of  Fuselage  With 
standing  100%  Limit  Load  Due  to  Unsymmet 
rical  Flight 
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Figure  62  View  Showing  Aft  Vertical  and  Side  Whiffletree 
Loading  Arrangement 


Figure  63  View  Showing  Aft  Fuselage  Section  Withstand¬ 
ing  100%  Limit  Load  During  Simulated  Un- 
symmetrical  Flight 
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3.12  TEST  NO.  12  -  ENGINE  MOUNTS  AND  SPACE  FRAME 

3.12.1  Test  Condition 
Rolling  Pull  Out 

3.12.2  Introduction 

This  test  represents  critical  loads  for  the  engine  mount  fittings  and 
supporting  tubular  structure.  The  test  was  conducted  according  to  the 
test  procedures  outline  with  the  following  exceptions: 

Deflection  points  D-161  and  D-165  were  located  on  the  left 
side  instead  of  the  right. 

3.12.3  Summary 

Deflection  measurements  were  recorded  and  plotted  in  Figure  64.  The 
longitudinal  measurements  in  the  space  frame  area  are  referenced  to 
bulkhead  214.  Figures  65  and  66  show  the  loading  arrangement. 

Maximum  strain  measured  was  S-520  reading  360  fi”,  therefore  no 
strain  plots  are  shown. 
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Figure  65  View  of  Loading  Cylinders  During  Simulated 
Rolling  Pull  Out. 


Figure  66 

View  Showing  Down 
Load  Arrangement 
During  Simulated 
Rolling  Pull  Out 
Maneuver 
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3.13 


TEST  NO.  13  -  ENGINE  MOUNTS  AND  SPACE  FRAME 


r 

3.13.1  Test  Condition 
Hovering  Flight 

3.13.2  Introduction 

This  test  is  very  similar  to  Test  No.  12  except  loads  are  varied  some¬ 
what  in  magnitude  and  direction  to  correspond  to  the  above  test  condi¬ 
tion.  The  test  was  completed  according  to  the  test  procedures  outline 
with  the  following  exception: 

Deflection  points  D-161  and  D-165  were  located  on  the  left 
side  instead  of  the  right. 

3.13.3  Summary 


Measured  deflections  of  the  main  engine  mount  were,  in  all  cases, 
less  than  that  which  could  be  measured  with  any  degree  of  reliability. 
Instrumentation  accuracies  were  ±  .  020  inches. 


Strain  measurements  versus  load  are  plotted  in  Figure  67.  Only 
S-530  and  S-531  were  plotted  as  these  exceeded  1000  p".  Figures  68 
und  69  show  the  loading  arrangement. 


Strain  gages  S-530  and  S-531  were  applied  to  the  outboard  fibers  of 
members  3-17  and  8-17  where  maximum  bending  strain  was  measured 
in  addition  to  member  axial  strain.  Measured  strain  of  1200  (10)~6  g 
inches/inch  in  member  8-17  is  equivalent  to  a  stress  level  of  1200(10) 
(27)(10)6  =  32, 400  psl  (comp.).  This  compares  with  a  calculated  stress 
as  shown  below. 


M  =  2820'*#  ; 

Pc  *  -2000#  j 

A  =  .3982  in2  } 
I  -  .0841  in4  J 
C  =  .6158  J 


Ref.  Report  No.  144  Volume  II 


@  Gage  Cross-section 
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Figure  68 
Bottom  View  of 
Loading  Arrange¬ 
ment  of  Engine 
Mounts  During 
Hover  Tests 
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Figure  69 

Top  View  of  Engine 
Mounts  During  Hover 
Test 
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3.14 


TEST  NO.  14  -  WINDSHIELD 


3.14.1  Test  Condition 


High  Speed  Flight  q  =  850  psf,  5°  Sideslip 

3.14.2  Introduction 


The  windshield  was  tested  to  limit  load  to  simulate  the  above  critical 
condition  according  to  the  procedures  outline. 

3.14.3  Summary 

As  indicated  in  Figures  70  and  71,  a  sudden  yielding  began  to  set  in  at 
the  40%  load  point  for  D-187  and  D-188  and  at  the  60%  load  p  nt  for 
D-186.  Failure  of  the  windshield  occurred  Just  as  the  deflection  due 
to  70%  load  was  locked  on  the  gages.  Figures  72  and  73  show  the 
loading  arrangement.  Figure  74  shows  the  deflection  encountered  and 
Figure  75  shows  the  failed  windshield. 

The  premature  yielding  at  40%  limit  load  and  the  subsequent  rupture 
at  70%  limit  load  occurred  on  the  right  hand  side  of  the  windshield 
underneath  compression  pads.  These  compression  pads,  which  were 
used  to  simulate  positive  pressure,  tend  to  concentrate  load  at  the 
corners  as  deflection  of  a  panel  takes  place.  The  distribution  which  re¬ 
sults,  then,  causes  much  higher  localized  stresses  than  those  due  to 
evenly-distributed  flight  pressures.  For  this  reason  the  test  was  a 
conservative  simulation  of  actual  high-speed  flight  conditions. 

Examination  of  the  test  results  showed  that  a  conservative  analytical 
approach  could  be  used  for  redesign,  thus  avoiding  the  time  and  expense 
of  additional  static  testing. 

This  approach  was  to  consider  the  right  hand  side  of  the  windshield  as 
a  plate  subjected  to  bending.  From  the  results  of  the  test  the  allowable 
bending  stress  of  the  plexiglas  55  was  found  as  a  function  of  running 
moment.  This  allowable  stress  was  based  on  the  original  thickness 
of  .25  inch.  The  revised  limit  applied  stress  was  then  calculated  for 
a  thickness  of  7/16  or  .  437  inch.  Since  this  thickness  resulted  in  a 
calculated  margin  of  safety  of  22%,  it  was  considered  more  than 
adequate  for  the  new  windshield,  which  was  then  constructed  from  7/16 
inch  plexiglas  55.  The  following  is  a  summary  of  calculations: 


in 

Let  M  =  the  applied  running  moment,  — — —  ,  on  the  critical  cross¬ 


in. 


section  at  100%  limit  load. 


The  allowable  yield  moment  then  would  be  .  40  M,  since  yielding  of  the 
panel  began  at  40%  limit  load. 

The  allowable  yield  stress  =  *  / Z  ,  where  Z^  =  the  running  section 

modulus  based  on  the  original  thickness  of  1/ 4  inch. 

2  3 

=  (.  25)  /6  =  .0104  in.  /in.  and  the  allowable  yield  stress  = 

.  40M 
.0104 

M 

The  limit  applied  stress  for  the  redesigned  windshield  =  — —  ,  where 

Z2 

Z  =  the  running  section  modulus  based  on  a  7/16  inch  thickness. 

2  in  3 

Z  =  (.437)  /6  =  .0318  *  /in. 

Lt 


=  38.46  M 


M 


.0318 


=  31.45  M 


Limit  stress  on  the  redesigned  windshield  = 
and  the  margin  of  safety  on  a  yield  basis 

38.46  M 

31.45  M  = 

In  a  similar  way,  the  margin  of  safety  on  an  ultimate  basis  would  be: 


.  70M 


/.  0104  .  67.31  M  . 

-  -1  =  ~  ....  -1  =  .43 


1.  5  (31.  45  M) 


47.18  M 
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Figure  72  View  Showing  General  Arrangement  of  Support 
and  Whiffletree  Loading  Layout  for  Wind¬ 
shield  Test  Representing  High  Speed  Flight 
with  5*  Sideslip 


«  *■ 

4» 


Figure  73  Closeup  of  Compression  Whiffletree  Arrange¬ 
ment 
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Figure  74  View  of  Windshield  Undergoing  Load.  Note 
Sag  in  the  Middle  of  Forward  Flat  Section 


Figure  75  View  of  Failed  Windshield  After  Withstanding 
70%  Limit  Load. 
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3. 15  TEST  NO.  15  -  MLG  AND  LOCAL  FITTINGS.  FUSELAGE 

FWD,  OF  FS  316  INCLUDING  SPACE  FRAME 

3.15,1  Test  Condition 


Two  Wheel,  Tail  Down  Landing  -  Dynamic  Springback 

3.15.2  Introduction 


This  test  is  representative  of  one  of  the  critical  conditions  for  the 
main  landing  gear  support  structure,  local  fittings,  forward  fuselage 
and  the  center  section  of  space  frame.  The  test  was  initiated  and 
completed  as  specified  in  the  test  procedures  outline. 

3.15.3  Summary 

Deflections  of  the  fuselage  and  main  landing  gear  axle  centerlines 
were  recorded  and  are  presented  in  Figures  76,  77  and  78,  respectively. 
The  deflections  are  referenced  to  an  adjusted  fuselage  reference  plane 
which  accounts  for  Jig  movement  under  load.  It  will  be  noted  that  a 
variation  of  approximately  .  20  inches  exists  between  the  vertical 
movement  of  the  left  and  right  axle  centerlines.  It  is  believed  that  this 
was  caused  by  slight  compression  of  the  oleo.  The  oleo  struts  were  bled 
and  filled  with  oil  during  the  test,  however,  not  all  of  the  air  could  be 
removed.  The  100%  load  point  for  longitudinal  deflections  on  the  right 
hand  landing  gear  was  unreliable,  so  the  curve  was  extrapolated  to  the 
100%  point.  Strains  that  exceeded  lOOOp"  are  plotted  versus  per  cent 
of  limit  load  in  Figures  79  through  85;  the  remaining  gages  indicated 
lower  strains  and  were  not  plotted.  Figures  86  and  87  show  the 
loading  arrangement. 

Jack  fitting  down  reactions  were  as  follows: 


Load 

Jack  Fitting 

60 

800  pounds 

80 

1100  pounds 

90 

1175  pounds 

100 

1213  pounds 

In  general  all  of  the  aft  fuselage  measured  stress  values  are  well  below 
the  allowable  stresses,  and  in  most  cases  are  less  than  calculated 
values.  It  is  believed  that  the  calculated  stresses  are  higher  because 
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secondary  structure  was  neglected  and  more  skin  Is  effective  at  limit 
load  than  that  calculated  for  ultimate  stress  levels. 


The  measured  strains  In  the  space  frame  members  are  generally 
lower  than  calculated  values.  The  exceptions  are  in  strains  measured 
by  gages  S-509,  S-510,  S-522  and  S-523  which  indicate  higher  than 
calculated  stresses  in  members  8-13,  11-14.  9-13  and  10-14  respect¬ 
ively.  It  is  believed  that  these  members  were  subjected  to  Induced 
bending  and  that  the  strain  gages  measured  the  tension  due  to  bending 
in  addition  to  axial  tension  strains.  This  effect  can  be  seen  in  the 
sketch  below 


•6 

The  measured  strain  of  6000  (10)  Inches/inch  in  member  8-13  at 
100%  limit  load  is  equivalent  to  a  stress  level  of  6000(10)  (27)(10)  * 

162, 000  psi.  The  calculated  stress  level  in  this  member  at  100% 
limit  load,  neglecting  bending,  is  93, 120  psi  (Ref.  3).  Assuming  these 
values  are  valid,  an  analysis  of  the  member  is  shown  for  axial  load 


plus  bending. 

Limit  Stress 

Ultimate  Stress 

AXIAL,  ft 

93, 120  psi 

139, 680  psi 

BENDING,  f. 

D 

68,880  psi 

103,320  psi 

TOTAL 

162,000  psi 

243, 000  psi 

89 


F  =  230,000  psi  (F  @  300  Deg.  F.,  Eef.  5) 

X  X 

u  u 


Fb  -  1. 21  (230, 000)  -  278, 300  psi 
u 

139, 680 

Rt  =  i?°°  *  .607 
t  230, 000 
u 


„  103,320 

^  "  278,300  "  ‘3  1 
u 


M.S. 

u 


.607  + .371 


-1  =+.02 


Space  frame  members  25-30  and  26-29  (strain  gages  S-503  and  S-504) 
which  make  up  the  lower  plane  "X"  act  primarily  as  tension  members 
in  reacting  unsymmetrical  fuselage  loads.  For  this  test  condition  these 
members,  loaded  in  compression,  bow  as  columns  at  the  critical 
column  load  which  was  calculated  to  be  1675  pounds  in  Report  No.  144  . 

Member  25-31  apparently  reached  critical  column  load  at  40- 
60  per  cent  of  limit  loading  with  a  strain  reading  of  530(10)~6  inches/inch 
which  is  equivalent  to  530 ( 10) ~6 (27) (10) 6  (.  1336)  »  1912  pounds.  As  the 
lower  longerons  compress  under  Increased  load  these  members  then 
continue  to  bow  further  while  sustaining  approximately  the  same  load. 
This  accounts  for  the  high  deflections  at  the  center  of  the  lower  cross 
members  as  shown  on  Figure  76  for  loads  over  60  per  cent  of  limit. 
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3. 16  TEST  NO,  16  -  MLG.  LOCAL  FITTINGS  AND  FUSELAGE 

CENTER  SECTION  . .  ’ 

3.16.1  Test  Condition 


Drift  Landing 

3.16.2  Introduction 

This  test  is  representative  of  critical  conditions  for  the  main  landing 
gear  local  support  structure  and  fuselage  center  section.  The  test  was 
completed  according  to  the  test  procedures  outline. 

3.16.3  Summary 

Measured  main  landing  gear  axle  centerline  deflections  are  plotted  in 
Figures  88  and  89  versus  the  applied  load. 

Additional  strain  gages  were  installed  due  to  the  possibility  of  bending 
effects  in  the  space  members  1-3  and  8-28  labeled  S-501  and  S-534. 
Additional  gages  S-501-A,  -B,  -C,  -D,  and  S-534-A,  -B,  -C,  -D 
were  evenly  spaced  around  the  periphery  at  the  same  location  as  the 
unlettered  gage.  However,  only  gages  S-501-B,  -C,  and  -D  indicated 
strains  exceeding  lOOOp".  These  strains  were  plotted  in  Figures  90 
and  91.  Gage  S-503  indicates  bending  above  the  80%  load  point  in 
Figure  90.  Figures  92  and  93  show  the  loading  arrangement. 

Jack  fitting  down  loads  were  as  follows: 


%  Load 

React  Load 

40 

100  pounds 

60 

450  pounds 

80 

900  pounds 

90 

1150  pounds 

100 

1363  pounds 

Figures  94  and  95  show  two  views  of  bearing  shift  in  the  rod  end  of  the 
main  landing  gear  brace.  This  end  slipped  in  the  direction  shown  where 
it  remained.  Figure  96  is  a  view  showing  the  location  of  a  broken  bolt 
in  the  gear  brace  bracket  (bolt  hole  is  almost  exact  center  of  picture). 
This  bolt  failure  was  observed  after  the  test  was  completed. 
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The  slippage  of  the  bearings  was  attributed  to  inadequate  staking.  A 
modification  was  incorporated  changing  the  type  of  staking  to  ring 
swaging.  It  was  not  considered  necessary  to  retest  after  this  fix. 

Metalurgical  examination  of  the  failed  bolt  and  a  similar  bolt  indicated 
that  failure  was  caused  by  hydrogen  embrittlement  due  to  improper  hard 
chrome  plating;  A  similar  bolt  was  Installed  in  a  laboratory  fixture  to 
the  specified  torque  preload.  This  bolt  failed  as  a  result  of  only  the 
static  preload.  Therefore,  it  was  concluded  that  the  bolt  failure  result¬ 
ed  from  the  Installation  torque  and  not  from  any  loads  applied  during 
static  test.  The  type  of  plating  was  changed  to  electroless  nickel  and 
the  laboratory  preload  test  was  successfully  completed  on  the  modified 
bolt. 

In  the  space  frame,  strain  gages  S-509  and  S-522,  members  8-13  and 
9-13,  indicate  higher  loads  than  calculated  values.  This  was  explained 
in  the  summitry  of  Test  No.  15  of  the  lower  plane  "X".  Member  26-29 
was  loaded  in  tension  and  member  25-30,  strain  gage  S-503,  was  loaded 
in  compression.  Member  25-30  apparently  bows  as  a  column  at  a  strain 
reading  of  1320(10)"®  inches/inch  and  sustains  load  at  a  strain  reading 
of  1100(10)“®  inches/inch.  These  strains  are  equivalent  to  member 
loads  of  4762  pounds  and  3968  pounds.  The  calculated  critical  column 
load  for  this  member  per  Report  No.  144  1b  5156  pounds. 
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Figure  92  Drift  Landing  Test  Setup 
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Figure  93 

Closeup  Showing  Load 
Cylinders  to  Main 
Gear  for  Drift  Land¬ 
ing 
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Figure  94  Oblique  View  of  Rod  End  Bearing  Shift  in  MLG 


Figure  95  Front  View  of  Same  Rod  End  Showing  Bearing 
Slippage 
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Figure  96  View  Showing  Failed  Bolt  on  Landing  Pear  Brace  Bracket 
(Approximate  Center  of  Picture) 
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3.17 


TEST  NO.  17  -  MLG  DOOR  (L/H)  AND  ASSOCIATED 
HARDWARE 


3.17.1  Test  Condition 


Opening  Pressures  on  Door  In  High  Speed  Flight.  V  =  500  knots  @ 
S.  L.  q  =  850  psf. 

3.17,2  Introduction 


This  test  represented  the  proof  test  to  limit  load  as  indicated  in  the 
above  listed  test  condition.  The  test  was  carried  out  according  to  the 
test  procedures  outline. 

3.17.3  Summary 

The  MLG  was  retracted  and  the  main  landing  gear  doors  closed  and 
latched.  Outer  and  inner  panels  of  the  left  hand  main  landing  gear 
door  were  loaded  as  specified  and  deflections  measured  and  recorded. 

Due  to  the  magnitude  of  the  deflections,  this  test  was  postponed  until 
the  main  landing  gear  door  linkage  could  be  redesigned. 

The  M.L.G.  doors  were  retested  on  1/3/64  and  satisfactorily  withstood 
the  test  loads.  Door  gap  deflections  were  measured  and  are  plotted  in 
Figures  97  and  98  versus  applied  limit  load.  Figure  99  shows  the 
loading  arrangement. 
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Figure  99  View  Showing  Whiffletree  Loading  Arrar.gment  Before  Load  is 
Applied 
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3.18 


TEST  NO.  18  -  WING  FLAP,  HINGE  AND  ACTUATOR 
FITTING 


3.18.1  Test  Condition 

Flap  Fully  Deflected  V  =  180  knots 

3.18.2  Introduction 


This  test  represents  a  critical  condition  for  the  wing  flap.  The  flap 
was  removed  from  the  aircraft  and  mounted  in  a  suitable  fixture.  The 
link  simulating  the  actuator  was  calibrated  to  measure  the  reacting 
axial  load.  The  flap  was  positioned  as  called  for  in  the  test  procedures 
and  percentages  of  limit  load  applied  incrementally  as  specified. 

3.18.3  Summary 

Deflection  measurements  were  taken  at  three  positions;  leading  edge, 
mid-chord,  and  trailing  edge,  all  at  the  mid-span  position.  Figure 
100  shows  the  resulting  deflection  versus  per  cent  of  limit  load. 

The  flagged  symbols  represent  the  return  to  20%  load  at  the  indicated 
deflection.  These  deflections  are  all  at  20%  applied  load  but  spread 
out  along  the  ordinate  for  better  separation. 

Figure  100  also  contains  a  plot  of  the  actuator  load  versus  the  applied 
simulated  aerodynamic  load.  With  the  exception  of  the  load  curve, 
all  deflection  curves  were  extrapolated  to  the  origin  and  contain  the 
zero  load  increments.  Figures  101,  102  and  103  show  the  loading 
arrangement. 
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Figure  101  View  of  Wing  Flap  During  Load  Test.  Picture  Shows  the  Three 
Deflection  Gages  Mounted  Along  the  Chord  at  Mid-span.  The 
Shot  Bags  Pictured  Represent  25%  Limit  Load. 
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Figure  102  View  of  Flap  Undergoing  100%  Limit  Load 


Figure  103  View  of  Flap  Trailing  Edge  While  100%  Limit 
Load  is  Applied 
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3.19  TEST  NO.  19  -  RUDDER  HINGE  FITTINGS  AND  CONTROL 

ROD 

3.19.1  Test  Condition 

Maximum  Pilot  Effort  Rudder  Hinge  Moment  for  Rudder  Induced 
Sideslip 

3.19.2  Introduction 


The  rudder  was  removed  from  the  airplane  and  mounted  chord  plane 
horizontal  in  a  test  fixture.  This  test  rig  accommodated  the  two 
hinges  and  provided  a  torque  reaction  for  the  rudder  torque  tube.  The 
loads  were  applied  as  called  for  in  the  test  procedures. 

3.19.3  Summary 

Shot  bags  were  employed  to  simulate  the  load  distribution.  Deflections 
were  noted  and  recorded.  These,  in  turn,  were  plotted  in  Figure  104 
versus  the  applied  load.  Figure  105  shows  the  rudder  in  the  test  jig 
and  Figure  106  shows  the  load  application. 
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Figure  105  View  Showing  Rudder  Accommodating  Jig 
and  Deflection  Measurement  Setup.  Note 
Torque  Tube  Tie  In. 
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3.20 


TEST  NO.  20  -  CANOPY  AND  FRAME 


3.20.1  Test  Condition 

High  Speed  Flight  q  0  850  psf,  5°  Sideslip 

3. 20. 2  Introduction 

The  canopy  was  mounted  in  a  fixture  to  simulate  aircraft  hardware 
such  as  shear  fittings  and  hinge  supports.  The  test  was  then  carried 
out  according  to  the  test  procedures  outline. 

3.20.3  Summary 

Canopy  deflections  and  latch  loads  were  measured  and  recorded  at  0, 
20,  40,  55,  66.6,  and  80%  of  ultimate  load.  (The  100  per  cent  ultimate 
load  was  held  for  only  40  seconds  before  the  canopy  failed.  No  other 
data  was  obtained  in  that  time.)  Deflections  were  measured  by  strain 
gage  beams.  Strain  gages  were  used  to  measure  the  latch  loads 
(which  are  tabulated  in  Table  IV). 

The  forward  R/H  shear  fitting  failed  on  the  inboard  top  side  at  20%  of 
ultimate  load.  Additional  forward  shear  fittings  were  installed  on  the 
longerons  and  the  test  was  rerun.  The  canopy  was  then  strengthened 
by  overlaps  of  Fiberglas  on  the  center  spar  and  forward  arches.  The 
canopy  test  was  then  rerun  up  to  100%  of  ultimate.  Failure  occurred 
after  maintaining  100%  ultimate  for  approximately  forty  (40)  seconds. 

o 

Deflection  data  of  the  various  points  were  plotted  and  are  presented  in 
Figures  107  and  108  versus  ultimate  load.  Figures  109  and  110  show 
the  model  used  to  determine  the  method  of  distributing  the  static  test 
loads  on  the  windshield  and  canopy.  Figure  111  shows  the  method  of 
load  application,  and  Figures  112  and  113  show  the  failed  canopy. 
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Figure  109  View  of  Forward  Left  Side  of  Windshield  and 
Canopy  Deflection  Pad  Numbers 


Figure  110  View  of  Forward  Right  Side  of  Windshield  and 
Canopy  Deflection  Pad  Numbers 
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Figure  111  View  of  Canopy  Test  Whiffletree  Setup  and  Supporting  Structure 
-  Forward  Edge  in  Foreground 
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Figure  113  View  of  Left  Rear  Side  of  Failed  Canopy 


Figure  112  View  of  Right  Front  Side  of  Failed  Canopy 
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3.21  TEST  NO.  21  -  ELEVATOR.  AILERON  AND  RUDDER 

CONTROL  SYSTEMS 

3.21.1  Test  Conditions 
Maximum  Pilot  Effort 

3. 21. 2  Introduction 


The  test  was  conducted  according  to  the  procedures  outline  with  the 

following  deviations: 

a.  A  spring  scale  was  used  to  apply  lateral  stick  loads  instead  of 
a  Bimba  hydraulic  cylinder. 

b.  Pilot  effort  loads  were  applied  to  the  controls  in  CTOL  mode  only. 

c.  The  collective  control  stick  was  loaded  to  150  pounds  in  both  up 
and  down  directions. 

d.  In  the  VTOL  mode,  the  control  stick  and  both  rudder  pedals 
were  displaced  to  their  extreme  positions  (separately)  with 
hydraulic  power  on  and  held  firmly  as  hydraulic  power  was 
shut  off.  A  spring  scale  was  used  to  pull  the  stick  or  rudder 
pedal  in  the  opposite  direction  of  which  it  was  displaced  and  the 
force  recorded  to  bring  it  to  the  cockpit  stops. 

Results: 

Stick  -  35  lbs.  to  lateral  stops 
5  lbs.  to  long,  stops 

Rudder  Pedals  -  88.  4  lbs.  to  L/H  stop 
132  lbs.  to  R/H  stop 

e.  In  VTOL  mode,  the  control  stick  was  restrained  in  the  lull  aft 
position  by  a  150-pound  force.  With  the  horizontal  stabilizer 
in  the  full  L.  E.  down  position,  an  increasing  down  load  was 
applied  to  the  elevators  until  the  control  stick  just  cleared  the 
aft  stop.  The  elevator  moved  down  6°  before  first  movement 
of  stick  occurred. 
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f.  A  75-pound  aft  load  was  applied  to  both  throttles  (separately) 

with  the  load  reacted  by  bottoming  of  the  lower  throttle  mechan¬ 
ism.  The  outboard  throttle  handle  deflected  5/8  inch  aft  and  the 
pivot  1/8  inch  downward.  The  inboard  throttle  handle  deflected 
1/8  inch  aft  with  no  noticeable  movement  of  the  pivot. 

3.21.3  Summary 

The  elevator  aileron  and  rudder  control  systems  and  collective  control 
stick  successfully  withstood  the  applied  pilot  effort  loads. 

During  the  lateral  stick  loading,  the  control  stick  pivot  tube  pulled 
out  of  its  aft  bearing  support.  A  fix  was  made  and  the  load  was 
successfully  withstood. 

The  elevator,  aileron  and  rudder  control  system  deflection  data 
appear  in  Figures  114,  115,  116  and  117,  respectively. 
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3.22 


TEST  NO.  22  -  WING  FAN  DOORS  AND  ACTUATING 
HARDWARE 


3.22.1  Test  Condition 

High  Speed  Flight  n  =  4.  0,  Mach  =  0.  8,  q  =  850  psf  Max  Wing  Fan 
Door  Loading 

3.22.2  Introduction 

This  test  represents  a  critical  structural  check  of  the  wing  fan  door, 
door  actuator  arms,  outrigger  arms,  support  structure,  G.E.  fan 
hub  and  supporting  struts.  The  test  was  conducted  in  three  steps. 

a.  All  actuators  functioning  normally. 

b.  With  only  inboard  forward  actuator  and  outboard  aft 
actuators  functioning  normally. 

c.  With  only  inboard  aft  actuator  and  outboard  forward 
actuator  functioning  normally. 

The  application  of  loading  was  completed  and  measurements  of  deflec¬ 
tion  were  made  according  to  the  test  procedures  outline. 

3.  22.  3  Summary 

Deflections  of  the  closed  fan  doors  due  to  a  simulated  4  g  load  with 
all  actuators  pressurized  at  3000  psl  are  plotted  in  Figures  118  thru 
Figure  120.  This  applied  4  g  load  was  added  incrementally  in  six 
steps. 

Condition  b  is  a  repeat  of  the  above  except  the  doors  are  restrained 
by  only  two  pressurized  actuators.  For  this  case,  the  inboard  forward 
and  outboard  aft  actuators  were  pressurized.  The  fan  door  deflections 
obtained  for  this  condition  appear  in  Figures  121  through  Figure  123. 

At  the  conclusion  of  this  test  condition,  testing  was  stopped  until  a 
suitable  explanation  could  be  found  for  the  high  loads  being  shown  by 
the  Number  3  slrainsert  bolt.  See  Table  V.  (It  was  noted  before  the 
start  of  testing  that  certain  of  the  strainsert  bolts  indicated  considerable 
load  transfer  between  door  actuator  brackets  and  the  fan  "record 
player",  with  only  the  actuators  pressurized  and  no  external  airloads 
to  the  doors. 


134 


The  doors  were  removed  and  an  attempt  was  made  to  determine  if 
there  were  any  clearance  problems  between  the  top  of  the  actuator 
brackets  and  the  hinge  attach  points.  No  clearance  problems  were 
found  which  would  tend  to  cause  load  transfer  to  the  ''record  player" 
structure. 

Upon  reassembly  of  doors  and  hinges,  it  was  found  that  there  was 
considerable  bolt  binding  in  the  actuator  support-hinge  bracket  assembly. 
Measures  were  taken  to  correct  the  bolt  binding  situation;  but  upon  re¬ 
assembly,  it  was  noted  that  the  strainsert  bolt  loads  continued  to  give 
indications  of  large  loads  while  pressurizing  the  actuators  with  no 
external  load  on  the  doors.  A  table  of  indicated  strainsert  bolt  load 
versus  actuator  hydraulic  pressure  is  given  in  Table  VII.  Attempts 
were  again  made  to  apply  the  airloads  to  the  doors  in  a  retest  of  the 
condition,  but  the  bolt  loads  tended  to  duplicate  the  previous  loads. 

Condition  C  represents  the  same  loading  condition  except  with  the 
opposite  actuators,  outboard  forward  and  Inboard  aft  pressurized  at 
3000  psi.  The  measured  deflections  of  the  fan  doors  for  this  condition 
appear  in  Figure  124  through  Figure  126. 

The  side  bending  of  the  forward  strut  due  to  the  above  three  conditions 
is  plotted  in  Figure  127  as  unit  strain  versus  the  applied  load. 

Outrigger  hinge  pin  loads  for  the  same  three  conditions  are  plotted 
in  Figure  128.  These  loads  appear  as  tension  loads  at  low  values  of 
applied  load  due  to  high  (3000  psi)  actuator  pressures  reacting  against 
the  fan  door  seats.  However,  as  the  applied  load  is  increased,  the  link 
tension  load  is  alleviated,  and  as  can  be  seen  in  Figure  128,  can  go  in 
the  compressive  direction. 

Table  V  is  a  tabulation  of  the  strainsert  bolt  loads  due  to  the  above 
three  restraining  methods.  Table  VI  gives  strainsert  bolt  load  during 
a  rerun  of  Condition  b.  This  was  done  as  check  on  all  the  bolts  but 
mainly  as  a  drift  check  on  Bolt  No.  3.  This  rerun  of  Condition  b  did 
not  indicate  as  high  a  reading  on  Bolt  No.  3,  and  the  drift  was  much 
lower. 

Figures  129  through  131  show  the  fore  and  aft  mount  and  outboard  and 
inboard  door  latch  deflections  due  to  the  applied  load.  The  figures 
represent  the  deflections  due  to  aforementioned  three  restraining 
methods,  e.g. ,  Conditions,  b,  c,  respectively.  Figure  132  shows  the 
method  of  load  application  and  Figure  133  shows  deflection  of  the  wing 
fan  door  edges. 
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Figure  132  View  of  Right  Fan  Looking  Inboard  Showing 
General  Whiffletree  Layout  and  Deflection 
Measuring  Dial  Gages.  Electrical  Leads  are 
Connected  to  Strain  Gages  that  are  not  Shown. 
Doors  Withstanding  90$  Load. 


Figure  133  Closeup  of  View  Above  Showing  Deflection  of 
Fan  Door  Edges  at  100$  Load. 
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3.23 


TEST  NO.  23  -  WING  FAN  DOORS  AND  ACTUATING 
HARDWARE 


3 .  23 . 1  Test  Condition 

Low  Speed  Flight,  Wing  Fan  Doors  Closed 
nz  =  2.0,  q  =  45. 9  psf,  ct  =  18° 
3.23.2  Introduction 


This  test,  like  Test  No.  22,  represents  a  critical  structural  check  of  the 
wing  fan  door,  door  actuator  arms,  outrigger  arms,  support  structure, 
G.  E.  fan  hub  and  supporting  struts.  The  test  was  conducted  according 
to  the  test  procedure  outline  with  a  few  exceptions  noted.  Due  to  vari¬ 
ous  conditions  employed,  a  tabular  presentation  of  data  was  employed. 
Photos  of  the  interesting  portions  are  also  included. 

3.23.3  Summary 

This  test  is  comprised  of  six  sections,  Conditions  I  through  VI.  The 
loading  applied  for  each  section  along  with  the  results  are  discussed 
below. 

Condition  I.  A  and  I.  B 


Simulated  loads  were  applied  incrementally  as  called  for  with  the  fan 
doors  closed  and  latched  and  with  3000  psi  hydraulic  pressure  applied  to 
the  tension  side  of  all  four  actuators.  Deflection  data  and  strain  gage 
data  were  recorded  at  each  load  increment.  Door  deflection  data  for  the 
points  1-20  and  located  as  pictured  appear  in  Table  VIII  for  the  20,  40, 

60,  80,  90, 100%  loads.  These  are  bracketed  aB  I. 

Strainsert  bolt  loads  (total)  for  bolts  1-8  appear  in  Table  IX.  These  are 
also  lor  Condition  I  and  are  bracketed  as  I  in  the  table. 

Outrigger  loads  for  the  same  Condition  (I)  appear  in  Table  X  and  are  so 
bracketed  as  for  the  above  areas.  Here  the  forward  hinge  and  aft  hinge 
loads  are  shown  compositely,  the  forward  inboard  and  outboard  and  the 
aft  inboard  and  outboard.  These  loads  should  be  added  algebraically  to 
obtain,  e.  g. ,  forward  hinge  loads  and  aft  hinge  loads. 
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Condition  L  C 


Data  appear  in  the  same  tables  (and  is  so  labeled)  and  represent: 

a.  100%  load,  4  actuators  pressurized  with  the  doors  unlocked. 

b.  100%  load,  4  actuators  pressurized  with  the  doors  locked. 

Condition  II 


Step  II.  A  omitted. 

a.  100%  load,  OF  -  LA  (outboard  forward,  inboard  aft)  out,  fan  doors 
unlocked. 

b.  100%  load,  (OF  -  IA)  out,  doors  locked. 

Condition  III 


Step  III.  A  omitted. 

a.  100%  load,  (OA  -  IF)  out,  doors  unlocked. 

b.  100%  load,  (OA  -  IF)  out,  doors  locked. 

Condition  IV 


100%  load  with  3000  psi  to  4  actuators,  pressure  gradually  reduced, 
doors  began  to  lift  at  1200  psi.  Stabilized  2"  gap  at  1000  psi,  data  taken 
at  (a)  gap  initially  and  at  (b)  2"  gap,  pressure  increased,  doors  closed 
and  relatched. 

Condition  V 


100%  load,  3000  psi  pressure  applied  to  (OF  -  IA),  doors  unlatched  and 
pressure  gradually  reduced  until  gap  at  bellmouth  appeared  (2500  psi), 
2"  gap  stabilized  at  1900  psi.  Data  taken  when  (a)  gap  initially  appeared 
and  when  (b)  gap  was  2”.  Pressure  increased  to  close  and  lock  doors. 

Condition  VI 


100%  load,  3000  psi  pressure  applied  to  (OA  -  IF),  doors  unlatched  and 
pressure  gradually  reduced  until  gap  appeared  at  bellmouth  (2200  psi). 
2"  gap  stabilized  at  1900  psi.  Pressure  returned  to  3000  psi  to  close 
doors.  However,  3000  psi  did  not  close  the  doors,  1"  gap  remained  and 
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recycling  did  not  help  to  close  the  doors.  The  down  lock  actuators  were 
energized  and  the  door  pulled  down  to  its  seated  position. 


\ 


Table  XI  shows  the  results  of  the  fore  and  aft  mount  and  outboard  and 
inboard  door  latch  deflections  due  to  the  aforementioned  restraining 
methods,  e.  g. ,  Conditions  I  through  VI. 

Figures  134  through  136  show  deflections  measured  during  Condition 
I.  A  and  B.  Figures  137  through  139  show  deflections  measured  during 
Conditions  I.  C,  II  and  III.  Figures  140  through  146  show  the  method  of 
load  application  and  deflections  encountered. 
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100  177  735  384  797  266  592  171  319 
100  166  539  362  566  264  520  185  296 
100  456  202  826  204  380  210  124  215 


TABLE  X 


TEST  NO.  23  -  OUTRIGGER  LOADS  AND  FWD  STRUT  SIDE 

BENDING  STRAIN 


Pounds 


Outboard 

Inboard 

Outboard 

Inboard 

Fwd  Strut  Side 

% 

Fwd 

Fwd 

Aft 

Aft 

Bending  Strain 

0 

— 

— 

— 

— 

(in4n)xl06 

20 

147 

147 

157 

65 

74 

40 

168 

144 

172 

79 

58 

60 

137 

95 

149 

74 

78 

I  A  &  B 

80 

144 

89 

169 

76 

86 

90 

147 

83 

166 

76 

88 

100 

132 

80 

172 

82 

96 

100 

129 

78 

157 

79 

96 

I  C 

(a) 

100 

129 

80 

166 

87 

96 

<b) 

100 

-147 

121 

157 

-19 

62 

II 

(a) 

100 

-141 

130 

166 

-  8 

80 

(b) 

100 

-118 

-115 

34 

65 

76 

III 

(a) 

100 

-118 

-124 

29 

60 

78 

(b) 

100 

126 

78 

151 

76 

88 

IV 

(a) 

100 

-  59 

-  66 

140 

164 

44 

<b) 

100 

141 

-121 

11 

63 

62 
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(a) 

100 

109 

-178 

14 
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60 

(b) 
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Figure  140  General  Test  #23  Setup  Showing  Whiffletree  Arrangement  and 
Deflection  Dial  Indicators 
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f. 


Figure  141  View  of  Right  Front  Corner  Showing  Door 
Gap.  100%  Load  (OF-1A)  Out. 


Figure  142  View  of  Left  Front  Fan  Corner  Showing  Door 
Gap.  100%  Load  (IF-OA)  Out. 
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Figure  143 

Door  Gap  Stabilized  - 
Lowered  Actuator 
Pressure  (4  Actuators) 
vs  Airload 


Figure  144 

Door  Gap  Stabilized  - 
Lowered  Actuator  Pressure 
on  (Outboard  Forward/ 
Inboard  Aft)  Actuator 
vs  Airload 


Figure  145 
Door  Gap  Stabilized  - 
Lowered  Actuator  Pressure 
on  (Outboard  Aft/ Inboard 
Forward)  Actuator  vs 
Airload 
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Figure  146  View  of  Door  Gap  After  Actuator  Pressure  on  (OA-IF)  Actuators 
Returned  to  3000  psi.  Down  lock  on  Doors  Actuated  and  Pulled 
the  Doors  Closed  and  Locked. 
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3.24  TEST  NO.  24  -  WING  FAN  DOORS  AND  ACTUATING 

HARDWARE 

3.  24.  1  Teat  Condition 

Transition  Flight  Wing  Fan  Door  Open  -  Left  Slip 

3.24.2  Introduetion 

This  test  condition  represents  a  critical  structural  test  for  the  wing  fan 
dcors  and  actuator  arms,  outrigger  arms,  support  structure,  Cl.  E.  fan 
hub  and  struts.  The  test  was  conducted  and  completed  according  to  the 
test  procedures  outline. 

3.24.3  Summary 

The  equivalent  air  load  was  applied  to  the  door  as  called  for  in  steps  1, 

II,  and  III.  In  step  I,  the  load  was  applied  to  the  open  door  in  increments 
of  25,  50,  75  and  100%  with  'he  four  actuators  pressurized  at  3000  psi 
sustaining  the  door.  While  100%  limit  load  was  applied  the  hydraulic 
pressure  of  the  outboard  aft  and  inboard  forward  actuator  was  gradually 
reduced  to  zero.  Deflection  and  strains  were  again  measured  and  re¬ 
corded.  This  setup  comprised  step  II.  Actuators  were  then  repres¬ 
surized  to  3000  psi.  For  step  III,  the  hydraulic  pressure  of  the  opposite 
two  actuators;  outboard  forward  and  inboard  aft  was  reduced  to  zero. 
Strains  and  deflections  were  recorded  while  the  100%  load  was  restrained 
by  the  two  remaining  pressurized  actuators. 

Figures  147  and  148  shows  the  net  vertical  and  net  side  actuator  hinge 
pin  deflection  versus  the  applied  load.  "Net"  indicates  the  rotation 
about  the  support  point  was  accounted  for  in  computing  deflections  at  the 
various  distances  from  the  rotation  point. 

Table  XII  contains  data  on  the  strainsert  bolt  loads.  The  variation  in  the 
bolts  seemingly  is  ±150  pounds  about  the  preload  with  the  exception  of 
Bolts  2  and  G.  However,  the  above  exception  is  for  Case  III  outboard 
forward  and  inboard  aft  actuators  inactive. 

Figures  149  and  150  contain  the  forward  and  aft  outrigger  hinge  pin 
shear  loads  along  with  their  respective  deflections. 

In  Figure  151  side  bending  of  the  forward  strain  gaged  strut  is  expressed 
as  unit  strain  versus  the  applied  load.  Since  it  was  believed  that  "E"  of 
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some  other  value  than  30  x  106  might  be  used  to  calculate  the  unit  stress, 
the  plot  was  made  versus  unit  strain. 

In  Figure  152  inboard  door  deflections  are  plotted  versus  angular  dis¬ 
tances  around  the  periphery  of  the  door  at  constant  load. 

Table  XII  contains  the  total  (induced  plus  preload)  loads  of  the  eight 
strainsert  bolts  at  the  various  listed  actuator  pressures.  These  loads 
were  measured  with  the  fan  doors  fully  closed  and  latched  with  the  simi¬ 
lar  hydraulic  actuators  holding  the  doors  against  the  latches.  Bolt  3  was 
labeled  inoperative. 

Figure  153  shows  the  wing  fan  in  the  test  jig  prior  to  loading  of  the 
opened  doors,  and  Figure  154  shows  the  method  of  load  application. 


# 
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TABLE  XII 


TEST  NO.  24  -  STRAINSERT  BOLT  LOADS  -  POUNDS 


% 

Bolt  1 

Bolt  2 

Bolt  3 

Bolt  4 

Boit  5 

Bolt  6 

Bolt  7 

Bolt  8 

Preload 

220 

230 

220 

220 

230 

210 

200 

230 

25 

236 

246 

W 

217 

215 

210 

223 

220 

I 

50 

220 

261 

> 
k— < 
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214 

190 

210 

233 

190 

75 

220 

265 

< 
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180 

130 

245 

266 

160 

100 

170 

372 
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160 

100 

350 

298 

140 
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277 
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75 

160 

275 

347 

70 
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Figure  153 
View  Looking  Aft 
With  Inboard  Side 
Down.  Struts  and 
Hinge  in  Foreground 
Make  Up  the  Forward 
Outrigger. 


Figure  154  View  of  Loaded  Fan  Doors.  Distribution  of 
Load  Varied  for  Right  and  Left  Slip  Due  to 
Shift  in  Center  of  Pressure.  Part  III  of  Test 
at  100%  Load. 
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3.25 


TEST  NO.  25  -  WII<G  FAN  DOORS 


3.25.1  Test  Condition 

Transition  Flight,  Extreme  Forward  Center  of  Pressure  on  Open  Doors 
due  to  Right  Slip 

3.25.2  Introduction 

This  test  is  nearly  identical  to  Test  24.  The  right  slip  maneuver  was 
also  looked  at  since  only  the  right  fan  assembly  was  instrumented.  This 
provided  the  effect  of  both  right  and  left  slip  as  regards  door  loads  and 
deflections.  The  right  slip  condition  did,  however,  provide  a  more  for¬ 
ward  center  of  pressure  on  the  right  door,  and  it  was  mainly  due  to  this 
redistributed  loading  that  the  test  was  initiated. 

3.25.3  Summary 

Figures  155  and  156  presents  the  vertical  and  net  side  deflections  re¬ 
spectively  of  the  actuator  hinge  pin  versus  the  applied  load.  It  will  be 
noted  the  return  to  the  25%  load  point  deflection  falls  on  the  higher  side; 
however,  no  explanation  could  be  found. 

Figures  157  and  158  contain  plots  of  the  total  strainsert  bolt  load  versus 
limit  load  applied  to  the  open  fan  doors. 

The  side  bending  of  the  forward  strut  is  shown  in  Figure  159  and  is 
expressed  as  unit  strain  versus  the  applied  load. 

The  forward  and  aft  outrigger  pin  side  deflections  are  plotted  in  Figures 
160  and  161,  respectively.  The  pin  shear  loads  also  appear  on  the  same 
plots.  Again  all  deflections  are  net  deflections. 


Figure  162  shows  the  method  of  load  application. 
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Figure  162  The  Above  two  Photos  Show  the  Variation  of 
Load  Distribution  on  the  Fan  Doors.  Place¬ 
ment  of  Shot  Bags  Could  Represent  Right  and 
Left  Slip. 
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